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Luxury 

iifPeifotfhance 


* Low Silhouette Styling 

* Inbuilt Tuner *Solid State 


$493.33 


SPECIFICATIONS AA7000 


FREQUENCY RECEPTION 


FM 

AM 


87 to 109 MC 
536 to 1,605 KC 


SENSITIVITY 

FM 

AM 

IMAGE RATIO 
FM 
AM 

FM SECTION 
Multi-separation 
Distortion 


: 1.6 uV (98 MC, S/N 30 db) 
: 30.0 uV (1 MC, S/N 20 db, 
1 KC, 30% modulation) 


: Over 60 db (98 MC) 

: Over 50 db (1 MC 

: Over 35 db (1 KC) 

: Below 0.8% (1 KC, 100% modu¬ 
lation) 


OUTPUT 

Effective output : 30 W/30 W(1 KC, 1 % distortion) 

Music power output : 40 W/40 W(1 KC, 1% distortion) 


INPUT SENSITIVITY 
Phono : 3.5 mV 

AUX-H : 1.2 V 

AUX-1 : 400 mV 


TAPE TERMINAL 
Recording output 
Tape monitor 
TONE CONTROL 
Bass 
Treble 
LOUDNESS 
CONTROL 

S/N RATIO 
AUX 
Phono 
OVERALL 

DIMENSIONS 

WEIGHT 


: 350 mV 
: 400 mV 


: 100 cps It: 11 db 
: 10KC ± 10 db 

: 100 cps + 6 db, 10 KC + 4 db 
at — 20 db volume position 

: Over 70 db 
: Over 60 db 

: 203" (W) x 171" (D) x 41" (H) 
: 32.4 lbs 


The Famous AA5000 Amplifier 

55 Watts per channel. 20-35000 C.P.S. frequency res¬ 
ponse. Inputs for Magnetic and ceramic pick-ups. Indiv¬ 
idual Bass and Treble controls. Loudness control. Low 
and high cut filters. Ideal for use wth the Akai X100D 
tape deck. $298.00 
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Electronic or “New-Fangled”? 

Shortly after our last issue went to press, 
there was a flare-up of criticism of the so-called 
“electronic” equipment installed at the new mail¬ 
sorting centre in Redfern, Sydney. It was claim¬ 
ed that letters larger or thicker or otherwise out¬ 
side the anticipated “norms” were tending to foul 
up the system and that, in the ensuing chaos, a 
certain number of letters were being destroyed. 

Understandably, there was a good deal of 
public concern about the situation and, to the 
delight of various critics, some expression of mistrust in these “new¬ 
fangled” schemes. Unfortunately, as it turned out, the equipment 
had been described everywhere as “electronic” and the clear implica¬ 
tion was that electronic engineers had goofed. In fact, while the 
equipment makes vital use of electronics, it is very much a machine, 
equally dependent on proper mechanical design and operation, and 
with responsibilities in both areas. 

There is some resemblance between this situation and what 
sometimes follows the introduction of electronic data processing into 
a commercial enterprise. Anomalies, delays and losses sometimes 
occur and ridicule is rained upon the computer, its sponsors and its 
creators. 

In fact, the computer is rarely to blame for such situations. 
Usually they arise from unwise decisions at managerial or account¬ 
ing level which, unwittingly or otherwise, prejudice the smooth phas¬ 
ing-in of the new equipment. 
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104 Currie Street. Phone 51-3502. 

Perth—Sungravure Pty. Ltd.. 847 Hav 
Street—Phone 23-4513. 


It is indeed satisfying to the industry to see increasing aware¬ 
ness of the adjective “electronic”; equally, it is disturbing when it 
is coupled in comment with “new-fangled” and an implication that 
the art is transgressing into areas where it rightly does not belong. 


Newcastle. N.S.W. — Associated News¬ 
papers Ltd., 22 Bolton Street. Phone 
2-3696. 

London—John Fairfax & Sons (Aust.) 
Ltd., Reuter Building, 85 Fleet Street. 

New York — “The Sydney Morning 
Herald” Ltd., “Times Annex." 229 West 
43rd Street. 


Distribution: 

Distributed In N.S.W. by Sungravure 
Pty. Ltd., Jones St., Broadway, Sydney, 
N.S.W.: in Victoria by Sungravure Pty. 
Ltd., 392 Little Collins Street. Mel¬ 
bourne: In South Australia by Sun¬ 
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Zealand by Truth (N.Z.) Ltd.; In Tas¬ 
mania by Davies Bros. Ltd., “Mercury," 
Hobart. 


In some degree, this kind of reaction is inevitable but, in its 
own interests, the industry has an obligation to forestall it wherever 
possible. In particular, it calls for special attention to the “interfaces” 
where the thinking and the techniques of electronically trained per¬ 
sonnel merge with those of other professions and perhaps of the 
public at large. 

To put it another way: Electronic designers have a responsibility 
to be practical and human — as well as clever! 
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COVER PICTURE: Many people automatically associate the idea 
of anechoic (echo inhibiting) chambers with audio testing. Audio 
anechoic chambers are probably far Outnumbered by microwave 
anechoic chambers , as illustrated , used for * ( free space ** evaluation 
of microwave antenna systems . (See story following.) 
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Everything for the Audio Enthusiast at 

BROADWAY E L E ( 


INSTROL-PLAYMASTER 


A COMPLETE HI-FI RANGE 


fine audio furniture 


INSTROL - PLAYMASTER No. 4 STEREO 
AMPLIFIER (“R.T.V. & H,,“ May, 1962). A high- 
quality 9-watt-per-channel Stereo Amplifier. The 
No. 4, and all others in the Instrof-Playmaster 

range, are precise¬ 
ly to this maga- 
zine’s original 
specifications. 

Kit of parts, $73 
Built and tested. 

$93*80 


INSTROL-PLAYMASTER No. 106 STEREO 

AMP/TUNER (“R.T.V. & H,“ December. 1963). 
No. 4 Amplifier and No. Ill Tuner in combination 
make this high-quality Playmaster No. 106. 


Kit of parts, $96.50 
Built and tested. 
$117.30. 


Yes, we carry a range of imported loudspeakers, players, am¬ 
plifiers and tape recorders. Please state your requirements and 
we will gladly quote. All well-known brands stocked. 
Wharfedale, Goodmans, Elac, Sony, Fisher, Akai, etc. 


INSTROL-PLAYMASTER TUNERS. 
(“Electronics Australia,” October, 1965). 

No. Ill Program Source Tuner 

Kit of parts (with 
Magic Eye), $39 
Built and tested 
(Magic Eye), $53 

No. 114 Tuner with R.F, STAGE (Sept., 1966). 

Kit of parts (with Magic Eye). $47.00 

Built and tested (Magic Eye) .. .. $71.00 


A complete range of high quality Hi-Fi Cabinets. Tailored to 
suit the equipment of your choice, and most economical. In the 
Instrol range there are over 20 equipment and speaker cabinet 
designs. Each is available, built and polished or in Kit form to 
make yourself* A hammer, screwdriver, and a few hours of your 
time is all you require to make your own. All parts prc-cut, best 
quality materials, full instructions supplied—all for little more 
than half the cost of ready made cabinets. It’s great fun too—-but 
why not send or call for the free Instrol Cabinet Brochure? 
Profusely illustrated with full specifications and measurements, 


INSTROL AMPLIFIER-TUNER MODEL ATI. 

A custom-built precision instrument tastefully presented 
in a high-quality, craftsman-made cabinet. Designed in 
Australia to suit Australian conditions and made from 
readily available local materials. 18-20 watts R.M.S. 
(Music power 36-40 watts). 

PRICE 

Without cabinet. $133.50 

Extra for cabinet: 

Walnut or Maple. $15.00 

Teak or matched special. $16.50 


JUST RELEASED! NEW MODEL A1 Amplifier only. 
Same specifications as ATI, but without tuner. Price 
without cabinet $108 cabinet extra as for ATI). 
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INSTROL-PLAYMASTER BOOKSHELF SPEAKER SYSTEM 

Originally designed by “R.T.V. & H.,” December, 1964, this 
speaker system gives phenomenal reproduction, from a cabinet 
measuring only 19i” x 1H” x 61”. It incorporates two twin 
cone speakers, plus crossover network and lnnerbond padding. 
Amazing bass response plus clean pure highs. Definitely this 
decade’s most outstanding speaker system for both quality and 
economy. Available in Kit form to build yourself, or ready 
wired and tested. 15 ohms or 7.5 ohms, and a choice of oiled 
Teak, Queensland Maple and Walnut, best quality veneers. 


INSTROL MINI-SPEAKER SYSTEM 

The Instrol version of the famous Mullard-Mag- 
navox Mini-speaker System. Precisely to specifi¬ 
cations, and 100 per cent approved by the 
designers after rigid laboratory tests. 


PRICE: 

Complete Kit 
of Parts $28.00 
Built and Test¬ 
ed .... $35.80 


Highly efficient, yet tiny 
—only Mi” x 8” x 
8i . Available Oiled 
Teak, Qld, Maple and 
Walnut. 

PRICE: 

Built and Tested, $27.90 


NEW M.S.P. SHELF ENCLOSURE 

This- highly efficient twin speaker system incorporates 
newly developed 8” and 4” M.S.P. speakers. Size 
20” x 11” x 8” is quite compact considering it 
accommodates 4” and 8” speakers with crossover 
network. Descriptive leaflet available. 


PLATER STANDS 4 PERSPEX COVERS 

Rigidly constructed using only best quality veneered panels in 
oiled Teak, Queensland Maple and Walnut, these Instrol 
Player/Changer Stands are widely accepted throughout the 
Hi-Fi Trade for most makes and models of players and 
changers. Size of players top is 15i” wide by Mi”, and the 
inside depth is 3”. A neatly set-in protective base with rubber 
feet is included. For a small extra charge, we can supply the 
base ready cut for your player or changer. 

High grade perspex covers, as illustrated are available either 
grey tinted or clear and in two sizes: 15” x 14” x 3i” and 
15” x 14” x 5i”. The cover can be supplied fitted with stay- 
up type hinges if required. 


Cabinet finishes, Oiled Teak. 
Walnut and Queensland 
Maple. 

PRICE: 

Built and Tested .. $49.50 


PLAYER STANDS 

Oiled Walnut or Queensland Maple 

$8.00 

Oiled Teak or matching colour, $9.65 
Extra for cutting to template .. $0.75 
PERSPEX COVERS 

15in x Min x 3iin.$9.00 

Min x Min x 5iin .. .. .. $10.50 
Ready hinged extra.$1.50 


TRADE enquiries welcomed for quantities of 6 or more. 

You are invited to call, 
below for our free catalogue, 
site the catalogue required. 


phone or post coupon 
Please X square oppo* 


(ROADWAY ELECTRONICS 

(SALES) PTY. LTD. 

I GLEBE PT. RD., GLEBE, N.S.W. 
Phone—68-1171 

)nly 100 yards from Broadway and 
open Saturday mornings.) 


PLEASE NOTE. All audio 
equipment and showrooms 
at Glebe. Spare parts, test 
equipment, etc., at the orig¬ 
inal address, 206 Broadway. 
Only the Glebe Store open 
on Saturday Mornings. 


NAME .. 
ADDRESS 


□ Paymaster HI-FI □ Instrol Cabinets 


When 
ordering 
please add 
Registered 
Postage, 


NAW. 

QLD., VIC., TAS. 

OTHER 

STATES 

Bookshelf and MSP. 

$1.20 

$1.60 

$2.20 

Mini-speaker 

95c 

$1.20 

$1.60 

Player Stand 

70c 

95c 

$1.20 

Perspex Cover 

95c 

$1.20 

$1.60 
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Looking for low-cost DTL 
integrated circuits with positive 
system advantages and high 
reliability under 
all industrial conditions? 



You’re looking for 
the Signetics 600A DTL range. 


The Signetics 600A family is a compatible set of DTL logic 
elements specifically manufactured for applications where 
low cost and high reliability are of prime importance. The 
series offers these important system advantages:— 

□ low power consumption — 20mW/gate max. 

□ high system speed — 3.0 to 10 MHz. 

□ low gate delay — 30 to 45 ns. 

□ low package count — up to 4 gates per pack. 

□ high noise margin — 800 mV to 2.0V. 

□ Choice of 7 circuits and 2 operating temperature ranges. 

The solid moulded dual in-line package of the 600A series is 
unique in integrated circuit packaging, in that the moulding 
process makes a monolithic structure of the circuit chip, the 
internal wires and the external leads. The simplicity of the pack¬ 
age means inherently low manufacturing and user handling 


costs, and ensures the most reliable performance under 
severe environmental conditions. 

Backed by the unique experience of Signetics, who have 
produced more solid dual in-lines than all other I/C 
manufacturers combined, the 600A series lets you take full 
advantage of the superior logic system performance 
characteristics of DTL designs. 

The 600A series is available ex stock. For further information 
on these and other Signetics integrated circuits, please 
phone 27.4318 in Sydney, 94.0491 in Melbourne, or 
23.1922 in Adelaide. 

CORNING 

ELECTRONICS 

CG-441 
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Longer piaying time demands higher tape quality... insist on 


sonocolor 

magnetic 

time! 


The ever-increasing popularity of tape recording has speeded the development of high 

a iy, extended playing time tape ... and SONOCOLOR is leading the field! Use of SONO- 
R Long Playing or Double Play tape satisfies the most discriminating tape enthusiast. 
SONOCOLOR offers three main advantages . . . extended high frequency response, 
reduction of head wear and greatly improved signal-to-noise ratio. And there’s a 
SONOCOLOR bonus. An exclusive manufacturing process makes SONOCOLOR highly 
resistant to breakage and insensitive to extremes of temperature and humidity. 
SONOCOLOR closely follows tape head contours . . . resulting in high frequency 
response worthy of the most advanced and sophisticated tape recorders. Unique 
SONOCOLOR “super-polishing” makes a startling contribution to considerably reduced 
head wear at all speeds. 

For better performance from all tape recorders buy SONOCOLOR . . . it’s available in 
Standard, Long Piaying, Double Play and Triple Play on a complete range of reel sizes. 
Increasing world-wide demand for SONOCOLOR has expanded production; SONOCOLOR 
prices have consequently been reduced! 

Better buy SONOCOLOR! 



bande magnetique 


sonocolor 



INTERSTATE REPRESENTATIVES: 

S.A.: Eilco Sales Pty* Lid., 7-9 Osmond Terrace, Norwood, S.A. Tel. 63 4844 
O’land: Sydney G. Hughes, 154-158 Arthur St., New Farm, Brisbane. Tel. 58 1014 
W.A.: Athol M. Hill, 613-615 Wellington Street, Perth. Tel. 21 7861 
Tas.: K. W. McCulloch Pty. Ltd., 109 York Street, Launceston. Tel. 2 5322 
A.C.T.: Australian Physical Laboratories, P.0. Box 225, Canberra City. 

Tel. 4 3010 (Mr. J. E. Howe) 

N.T.: Pfitzner's Music House, Smith Street, Darwin. Tel. 3801 
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What’s new in 



FISHER gives you 

the ultimate in HI-FI 

performance (speakers g to amplifiers') 


FISHER XP-7 SPEAKER 

The new Fisher XP-7, at $225, 
is ranked among the very 
finest bookshelf speaker sys¬ 
tems by all the experts who 
have heard it and tested it. 
It offers the kind of perform¬ 
ance that critical audiophiles 
demand of loudspeakers 
costing twice as much—and 
more. The highs are remark¬ 
ably smooth, widely dis¬ 
persed and peak-free, thanks 
to the unique Fisher soft- 
dome tweeter. Two specially 
designed 5-inch cone drivers 
carry more than three 
octaves of the mid-range, 
resulting in a much more 
natural sound than is possible 
with a narrow-band approach 
to mid-range design. The 
heavy 12-inch woofer goes all 
the way down to 30 cps with¬ 
out doubling. 


' Complete range 
of FISHER 
amplifiers from 

$ 240.00 

FISHER 
speakers from 

$ 86.00 





r 



Fill out and mall this coupon for your free 
copies of Fisher and Elac literature , 
available to readers of this magazine 
without charge. Whether or not you 
know a great deal about high fidelity and 
stereo, you will find these invaluable in 
making buying decisions. 


TO RCA OF AUSTRALIA PTY. LTD. 

SYDNEY: 219 Elizabeth Street 
MELBOURNE: 2 Stephenson Street 
Richmond 

BRISBANE: 173 Ann Street 
ADELAIDE: 99 Currie Street 
PERTH: 280 Stirling Street 


Return to 
your nearest 
RCA distributor 


NAME ...... 

ADDRESS ...... 

Tick which required □ Fisher □ Elac. 


^ X-101-D 66-WATT STEREO CONTROL 
| AMPLIFIER $296 


If you buy your speaker systems on looks . . . 
| look at Fisher. 

. Sixty-six watts of music power (IHF), more 
I than enough to drive the most inefficient of 
I speaker systems to glorious volume. 

I Controls: Input Selector (Tape Head, Phone, 
| Tuner, Auxiliary and Tape Play positions): Mode 
Selector (Mono, Stereo and Reverse positions): 
Left/Right Bass (concentric) Balance; Volume 
(including A.C. off). 

Switches: Equalisation (Tape/Phone): High 
. Filter (on/off); Speakers (on/off); Tape Monitor 
J (on/off); Loudness Contour (on/off). 


« 


l UC WON ICS Avtirolio, April. 1967 
































































HI-FI ? 



Phe finest automatic Turntable 
ever produced 

3ZQMIRAC0RD 50H 

ie Elac Miracord 50H has a transcription turntable of the luxury 
ass with versatile operating facilities, tracking control, anti- 
(ating device and automatic changer mechanism. Price com- 
:ete, $148. 



Four-speed turntable driven by synchronous hysteresis motor 
giving absolute speed accuracy. 

Universally balanced, high-precision tone arm with tracking 
control and anti-skating device for even tracking of record 
groove flanks. 

No records project over edge of massive 12" turntable of non¬ 
magnetic zinc casting. 

Record speed setting indicated in illuminated window with 
push-button control for luxury operating convenience. 

Special feature—the cueing device, an important aid which 
no record lover should be without. 


ISHER & ELAC, Authorised Dealers 


IEW SOUTH WALES 

rrow Electronics Pty. Ltd., 

32 Kent Street, Sydney—29 8580. 
sdic Stereo Specialists, 

56 Glebe Road, Glebe—68 1453. 
uburn TV. Service, 

07 Park Road, Auburn—649 9661. 

Dhn Border Photographies, 

75 Liverpool Street, Sydney—26 1106. 
roadway Electronics Pty. Ltd., 

2 Glebe Road, Glebe—68 1171. 
onvoy International Pty. Ltd., 

99 Kent Street, Sydney—29 6475. 

isc-Record Studios, 

hop 20, South Side Plaza, 

rinces Highway, Rockdale—599 1821. 

len Dor Camera Centre, 

3 The Corso, Manly—97 2415. 
avid Jones Limited, 

th Floor, George Street, Sydney—2 0664. 
lastersound Sales Pty. Ltd., 

00 Kent Street, Sydney—29 1527. 
lilversons Camera & Audio Centre, 
hatswood Arcade, 

ictoria Avenue, Chatswood—41 4365. 


W. H. Paling, 

Summer Street, Orange. 

Rayfords, 

281 Hunter Street, Newcastle—2 2357. 
Peter Shalley Electronics, 

95 York Street, Sydney—29 3767. 

S. G. Sidwell, 

214 Auburn Street, Goulburn—21 1911. 
The Sound Centre, 

145E Bayliss Street, Wagga—3127. 
United Radio Distributors Pty. Ltd., 

175 Philip Street, Sydney—28 3718. 
Albert Wright, 

793 New Canterbury Road, 

Hurlstone Park—55 2696. 

CANBERRA 

J. B. Young Limited, 

Department Store, Kingston—9 0155. 

QUEENSLAND 

Russ Adam Electrical, 

158 Flinders Street, Townsville—5618. 
Bakers TV & Radio Services, 

106 Pateena Street, Stafford—56 1200. 


Brisbane Agencies, 

Wickham Street, Valley—2 6931. 

Burnells Pty. Ltd., 

55 Sheridan Street, Cairns—51 1477. 

Russ Dore Mercury Centre, 

193 Brisbane Street, Ipswich—81 1311. 

A. E. Harrold Pty, Ltd., 

123-125 Charlotte Street, 

Brisbane—31 3081. 

McKinnoy Radio & Electrical, 

501 Ruthven Street, Toowoomba—2 2177, 
McWhirters Pty. Ltd., 

Brunswick Street, Valley—5 0121. 

Reg Mills, 

314 Old Cleveland Road, 

Coorparoo Junction—97 4762. 

Frank Moody, 

31C Shield Street, Cairns—51 1517. 
Trackson Bros. Pty, Ltd., 

157 Elizabeth Street, Brisbane—2 2804. 

SOUTH AUSTRALIA 

Alfa Emporium, 

47 Morphett Street, Adelaide—51 3618. 
Ernsmiths, 

52 King William Street, Adelaide—51 6351. 
Macks Electronics, 

199 Rundle Street, Adelaide—23 1301. 
Truscott Electronics, 

62 Hindmarsh Square, Adelaide—23 3024. 

TASMANIA 

Homecrafts (Tas.), 

Astor House, 

199 Collins Street, Hobart—2 2711. 

Wills and Company Pty. Ltd., 

Quadrant, Launceston—2 4641. 

VICTORIA 

Bruce Batterhan, 

10 Wattle Avenue, Mildura. 

Caslake Showrooms, 

72 Toorak Road, South Yarra—26 5209, 
Danish Hi Fi Pty. Ltd., 

66 Mayston Street, Hawthorn—82 4839. 

Hi Fi & Music Centre, 

205 Dorset Road, Boronia—722 1056. 

Klapp Electronics, 

224 Chapel Street, Prahran—51 4653. 

U. S. Lucas Gift Shop, 

70 Mount Street, Heidelberg—45 1311. 

D. W. Milner Pty. Ltd., 

37 Talbot Crescent, Kooyong—20 2244. 
Myer (Melbourne) Ltd., 

275 Lonsdale Street, Melbourne—6 6111. 
Rambler Recording Co., 

39 Swanston Street, Mentone—93 5389. 
Recorded Music Salon, 

23 Collins Street, Melbourne—63 6257. 
Sheffield's, 

27 Sturt Street, Ballarat—2 5938. 

Suttons Pty. Ltd., 

108 Elizabeth Street, Melbourne—63 6701. 
Thomas’ Pty. Ltd., 

92 Bourke Street, Melbourne—32 1615. 
Verco's Hardware & Electrical, 

916 Nepean Highway, Moorabbin—95 2269. 
White Radio & Television, 

282 Centre Road, Bentleigh—97 5770. 

G. W. Williams, 

248 Lonsdale Street, Dandenong—792 2843. 
Windsor Hi Fi Pty. Ltd., 

92 Chapel Street, Windsor—51 6914. 

S. F.. Television Services Pty. Ltd., 

92 Chapel Street, Windsor—51 6914. 

WESTERN AUSTRALIA 

Able Electronics, 

147B V/alcott Street, 

Mount Lawley—28 5498. 

Alberts T.V. & Hi Fi Centre Pty. Ltd., 

282 Hay Street, East Perth—21 5004. 
Alfreds Emporium, 

540 Hay Street, Perth. 

Western Electro Sound, 

802 Hay Street, Perth—21 6719. 


RCA OF AUSTRALIA 
PTY. LTD. 

An Associate Company of the 
Radio Corporation of America 

SYDNEY • MELBOURNE • BRISBANE 
ADELAIDE • PERTH 
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Putting walls around free space in 


MICROWAVE ANECHOIC 


receiving points is required as in a 
pattern range. 

The quality criterion for an imped¬ 
ance chamber is usually stated a$ the 
apparent VSWR (voltage standing wave 
ratio) of the chamber or the equivalent 
ratio between power transmitted from 
and returned to a single broad-bearr 
antenna. VSWR values for a large 
chamber may be 1.002 or less (trans- 
mitted-to-received power ratio 60dB oi 
greater) throughout the entire frequency 
range of 200MHz to 50GHz. 

Two major design factors are undei 
the control of the designer of ar 
anechoic chamber. Assuming that the 
Dozens of new microwave anechoic used for study of radar cross section space available is consistent with far- 
chambers are being installed each year (frequently called “reflectivity” or “back field requirements, and reasonable ratios 
throughout the world, replacing outdoor scatter”) of targets such as aircraft between length and both width and 
test ranges for a variety of measure- models, energy propagation both to and height (preferably not more than 4 to 1). 
ments on antenna systems. In addition, from the target is involved. The chamber two variables may be manipulated tc 
they make possible the study of the must possess -all the characteristics of advantage: 

radar response of a host of materials a good antenna pattern range in order (a) The characteristics of the absorb- 
and targets in a controlled laboratory that the target be properly illuminated, ing materials used to cover the internal 
environment. Additionally, the cross-section range chamber surfaces; 

For antenna pattern work, an anechoic must reflect as little energy as possible (fc>) The shaping of the chamber tc 
chamber is used with energy propaga- back toward the region where transmit- direct residual reflected energy away 

tion in one direction only. The chamber ting and receiving antennas are located', from -the quiet zone or “working 
is “illuminated” from one end by a The additional quality criterion for this volume.” 

transmitting antenna and its internal type of chamber' is the “radar cross Currently available premium - quality 
surfaces are so shaped and covered with section” of the chamber, usually express- absorbing materials exhibit reflectiveness 
microwave absorbing material that a ed as the lumped equivalent square of —40 to —50dB at normal incidence 
“quiet zone” is created wherein the meters at the target distance. and also under conditions of specular 

receiving test antenna can be rotated Anechoic chambers which are intend- (i.e. “mirror”) reflection at equal incid- 
as required. ed for evaluation of antenna impedance, ence and reflection angles up to as much 

Chamber quietness (or reflectivity) is or for the study of coupling among as 60 degrees. This means that the 
measured as the ratio of reflected field several antennas on an aircraft, for energy reflected in the direction of the 
intensity to direct transmitted field example, must be designed to minimise receiving test antenna is 40 to 50dB 
intensity within, the quiet zone. Reflec- reflections from any direction back below that reflected in the same direc¬ 
tivity values in a single large chamber toward the general vicinity of the trans- tion by a highly conducting flat plate, 
may range fromi —25dB at 100MHz mitting antenna. Such chambers may Relatively thin flat-surfaced absorbers 
to—60dB in the frequency interval frequently be approximately cubical in tend to direct most of their reflected 
10GHz to 50GHz or higher. configuration since no long transmission energy in the specular direction, as it 

When an anechoic chamber is to be path between separate transmitting and it were light from a mirror. The current- 


Introduchon: The testing of microwave antenna systems 
tor radar, missiles and communication equipment, out-of-doors, 
is complicated by weather conditions, by radio and noise interfer¬ 
ence and by the difficulties of controlling the environment situa¬ 
tion. Increasing use is therefore being made of microwave 
anechoic chambers—huge rooms, shielded from outside radio in¬ 
terference and lined internally with materials which tend to absorb 
radio frequency energy and to minimise RF reflections, or echoes. 


By Elery F. Buckley 




Figure 1: An engineer adjusts an L-band antenna in 
an Eccosorb anechoic chamber pattern range. Meas¬ 
uring 12 x 13 x 50ft y it operates at frequencies above 
l.OGHz, ^ith a quiet-zone reflectivity of better 
than —45dB . 


Figure 2: A radar cross-section range at Emerson 
and Cuming , Inc. of the longitudinal baffle type. 
It measures 30 x 15 x 110ft and is lined with non¬ 
premium absorbing material. It is effective in the 
range 2.5 to 35 GHz- 
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CHAMBERS 


ly available thick absorbing materials, 
which consist of tall pyramids or cones, 
tend to scatter nnabsorbed energy in all 
directions, at least in the frequency 
range where the pyramid dimensions are 
equal to or larger than one free-space 
wavelength. At lower frequencies, when 
the absorber surface is electrically 
smoother, specular reflection again pre¬ 
dominates. 

For any given application, the best 
“absorber” is that which reflects least in 
the directions of maximum interest. 

In a flat-wall rectangular-box antenna- 
pattern (or “boresight”) range, the per¬ 
formance in respect to areas midway 
between transmitter and receiver is cri¬ 
tical; in a radar cross-section range, 
straight backscatter into the region of 
the transmitting antenna may be equally 
important. 

When a highly directive antenna with 
low-level back lobes is used as the trans¬ 
mitting antenna in a pattern or back 
scatter range, medium-quality absorbers 
exhibiting only — 20dB reflectivity may 
be entirely appropriate on the end wall 
of the chamber behind the transmitter, 
and even on the side walls, floor and 
ceiling near the transmitting end. 

In an impedance chamber, on the 
other hand, where broad-beam antennas 
may be aimed in any or several 
directions, the entire surface of the 
chamber must usually be covered with 
the best absorber. 

In this connection, absorber reflectivity 
of — 40dB at 10GHz requires a material 
thickness of about 6in. A thickness of 
1 Sin provides — 40dB at 1GHz. 30in 
provides —30dB at 400MHz and 70 to 
80in is required for — 20dB perform¬ 
ance at 50 to 75MHz. Low frequency 
chambers therefore, may be large and 


costlv. 

In a flat-wall anechoic chamber lined 
with — 40dB absorbing material in the 
most critical areas, chamber reflectivity 
of — 50dB to — 60dB may be achieved 
for antenna-pattern recording by the use 
of relatively directive antennas, i.e., 
antennas with gain values of 15 to 20dB. 

In a cross-section chamber it is desir¬ 
able to mount the target whose radar 
cross-section is to be measured as far as 
possible from all chamber surfaces. 
Under these conditions there is the maxi¬ 
mum difference between antenna-to-tar- 
get path and antenna-to-chamber path 
lengths. 

In an antenna-impedance chamber, the 
maximum possible separation between 
the test antenna and chamber surfaces 
should be used but, at frequencies below 
about 200MHz (free-space wavelength 
5 feet) it may not be feasible economic 
callv to build a chamber large enough 
for other than compromise performance. 

When economic considerations dictate 
the use of only — 20dB absorbing 
material for example, and when the fre¬ 
quency of operation results in predomin¬ 
antly specular reflection even from the 
pyramid absorbers, shaping of the inter¬ 
nal surfaces of the anechoic chamber 
offers distinct advantages. 

The simplest configuration of an 
anechoic chamber is, of course, a rectan¬ 
gular room with flat internal surfaces 
covered with absorbing material. The 
well-established limitation of such a 
structure -is first-bounce specular reflec¬ 
tion of energy from areas on walls, floor 
and ceiling, midway between transmit¬ 
ting and receiving antennas (see figure 
4a). 

While it may be possible for short- 
range work to transmit more or less 


diagonally to minimise sidewall effects, 
one is economically obliged for long- 
range operations to transmit approxi¬ 
mately along the axis of an enclosure 
whose length is substantially greater than 
its width and height. 

Operationally, antennas of minimum 
side-lobe level and minimum beamwidith, 
consistent with other requirements, will 
reduce the illumination of offending 
areas by the transmitter. Similar im¬ 
provement is possible by making the 
chamber width and height as large as 
possible with respect to transmission 
length. 

After maximum advantage has been 
gained by the use of directive anitennas 
and scattering absorbing materials, fur¬ 
ther reduction of chamber reflectivity (or 
equivalent reflectivity at reduced cost) is 
frequently possible by the addition of 
baffles or by other modifications of 
chamber shape. 

There is considerable controversy con¬ 
cerning the effectiveness of baffles and 
other modifications in the Shape of 
anechoic chambers, but there seems to 
be little doubt that appropriate baffles 
can improve chamber performance when 
flat and electrically smooth baffle sur¬ 
faces are large with respect to wave¬ 
length. In these circumstances, the angled 
baffle surfaces can be arranged to act 
like mirrors in directing reflected energy 
away from the quiet zone of a chamber. 

The most popular baffle design is the 
longitudinal system shown in figure 2. 
The surfaces of the long baffles are 
angled so that reflections of energy 
originating near the chamber axis are 
directed away from a central cylindrical 
quiet zone which extends essentially the 
full length of the chamber. A — 40dB 
performance of the chamber in figure 2 




Figure 3: Close-up view of the pyramid absorbers 
in an antenna impedance chamber at the Re-entry 
Systems Division y General Electric Company. It is 
small (20 x 17 x 15ft) but has a VSWR or 1.005 
(52dB) at 1.2GHz . 


Figure 5: The smaller end of an aperture type radar 
antenna test range installed at an Air Force base in 
Georgia , U.S.A. The vertical baffle through which 
the direct transmission passes , minimises "illumin- 
ation” of the walls beyond , 
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SHURE 


sets a new standard of quality 
in sound reproduction 



Microphone 

Mixer 


When you need more than one 
microphone you need the new 
modern designed Shure M68-2 
mixer. 4 mic. inputs, low or high 
impedance and fitted with can¬ 
non sockets, fully transistorised 
battery or A.C. operated. Ideal 
with P.A. systems, tape recorders 
and for professional use. $154.00 




Solo-phone 


The new solo-phone headphone 
stereo amplifier is ideal for pri¬ 
vate high fidelity listening to 
Records, F.M. or Tapes. It pro¬ 
vides complete privacy for the 
listener and insures quiteness 
for those not listening. $75.00 





Ustributed throughout Australia by 

Audio Engineers Pty. Ltd. 

342 KENT ST., SYDNEY 29-6731 


Cartridges 

Shure Stereo Dynetic High 
Fidelity Phono Cartridges bring 
out sound from records that 
more expensive cartridges do 
not. They recreate sound with 
incredible fidelity and smooth¬ 
ness from stereo or mono 
records. Ultra light tracking pre¬ 
serves the record and decreases 
needle wear. 


Microphone* 

The Shure series dynamic micro¬ 
phones provide a new degree of 
reproduction quality and flexi¬ 
bility of operation. They are 
specially designed for faithful 
sound reproduction and are easy 
to handle and operate. Shure 
microphones are used extensively 
throughout the world in Tele¬ 
vision, Broadcasting, P.A. and 
Communication Systems. 


IS.M.E. Pick-up 
I arms 

Acclaimed the best Pick-up-arms 
in the world, Shure models, 
made by British craftsmen to 
close tolerances and standards, 
provide features and qualities 
unattainable in any other tone 
arm. 


is achieved with — 20dB absorbing 
material on the chamber surfaces. The 
end-wall behind the target is a vertical 
wedge which also directs energy reflected 
from that wall away from the chamber 
axis and away from the on-axis receiving 
antenna. 

The longitudinal baffle system has 
almost completely replaced earlier types 
of transverse baffles. Referring to figure 
4a, it is clear that an absorber covered 
"fence” or wedge at the midway bounce 
point could direct the troublesome spe¬ 
cular reflection away from the receiver 
position shown. 

All such transverse-baffle systems, 
however, are plagued by relatively strong 
components of forward-scattered energy 
from the peaks of the wedges. Unfortu¬ 
nately there is little that can be done, by 
choice of*absorbing materials or other¬ 
wise, ito reduce such diffraction effects 
to a tolerable level in a high-performance 
chamber. 

The limitations imposed by edge dif¬ 
fraction with transverse baffles prompt¬ 
ed not only the longitudinal baffle 
design, but also the “aperture-type 1 ’ 
chamber in which the basic element is 
a single transverse baffle in a (preferably) 
funnel-shaped chamber. The aperture is 
relatively close to the transmitting end 
of the chamber, with an opening suffi¬ 
ciently small that no direct illumination 
of side, floor and ceiling surfaces on 
the receiving side of the aperture is 
possible. 

Figures 4b and 4c illustrate the evo¬ 
lution of the aperture-type chamber and, 
more recently, the funnel-type. In figure 
4a, energy reflected from regions mid¬ 
way between transmitter and receiver 
appears to proceed toward the receiver 
from the image points shown. 

In addition to phase shifts occurring 
at the reflection points, the difference 
in path-length to the receiver along the 
direct-ray path and along the reflected* 
ray paths generates a pronounced inter¬ 
ference pattern between direct and re¬ 
flected rays as a function of receiver 
position; it also permits substantial 
changes in the interference pattern with 
changes in frequency. 

In figure 4b, the aperture edges consti¬ 
tute the major reflection points and, 
since these points are closer to the 
direct-ray path than those in figure 4a, 
the transmitter images approach the 
transmitter. The differences between 
direct-ray and reflected-ray path-lengths 
are much less and the cycles of the in¬ 
terference pattern arc physically much 
longer. This effect, coupled with the 
reduced magnitude of reflected energy 
at the. aperture edges, results in much 
more nearly uniform illumination of the 
chamber in the vicinity of the receiver, 
and therefore much lower chamber 
reflectivity. 

The aperture-type chamber, in addi¬ 
tion to exhibiting lower reflectivity than 
the rectangular-box type, can have much 
reduced width and height at the trans¬ 
mitting end and is therefore more 
economical. 

As the aperture is moved closer and 
closer to the transmitter, the dimensions 
of the transmitting end of the chamber 
can be correspondingly reduced. The 
funnel of figure 4c appears as the limit¬ 
ing case in which the aperture edges 
coincide with the physical extremities 
of the transmitting antenna, and the 
longitudinal chamber surfaces are 
defined by lines joining the transmitting- 
antenna extremities to a suitable limiting 
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;ontour on the receiver-end wall. Under 
:hese conditions, the transmitter and its 
mages essentially coincide and the 
troublesome path-length differences not¬ 
ed above essentially disappear. 

Experience with funnel chambers has 
iemonstrated clearly that medium- 
quality (— 20dB) absorbing material may 
3c used to line the sloping surfaces of 
the funnel without serious degradation 
in performance. This result is consistent 
with the fact that no absorbing material 
;an be expected to exhibit as good per¬ 
formance at grazing incidence as at more 
nearly normal incidence and therefore 
the differences among absorbing mate¬ 
rials of different quality may not be 
significant for grazing angles. The capa¬ 
bility of employing non-premium 
absorbers on funnel walls, coupled with 
:he reduced surface area of a funnel in 
comparison with a rectangular chamber, 
Tiake the funnel chamber configuration 
?cry attractive economically. 




-RECEIVER 



TRANSMITTER 

AND 

IMAGES 


While a funnel chamber is able to 
provide more “decibels per dollar” than 
a rectangular chamber, there are opera¬ 
tional disadvantages that must be 
pointed out: 

(a) Physical alignment of the trans¬ 
mitting antenna in the tip of the funnel 
is quite critical. The antenna must be 
withdrawn into the funnel tip as far as 
is possible and aimed quite accurately 
along the funnel axis to avoid skewed 
illumination of the quiet zone at the 
large end of the chamber. 

(b) Illumination intensity at the large 
end of the funnel drops off with distance 
from chamber axis much more rapidly 
than would be expected from the radia¬ 
tion pattern of the transmitting antenna, 
and much more rapidly than in a 
rectangular chamber. 

(e) Operation of the funnel as a radar 
cross-section range is limited to mono¬ 
static or direct backsoatter measurements 
at full range, since a single antenna at 
the funnel apex must function as both 
transmitter and receiver, Furthermore, 
relatively tight coupling exists between 


Figure 4: Illus¬ 
trating the devel¬ 
opment of aper¬ 
ture and funnel 
anechoic cham¬ 
bers from the 
rectangular type . 


-RECEIVER 


this antenna and the closely adjacent 
funnel wails, and deep background can¬ 
cellation is often difficult to achieve and 
maintain. However, if far-field condi¬ 
tions permit short-range operation, mono¬ 
static or bistatic work may be accom¬ 
plished with antenna and target all 
located near the large end of the funnel 
and with ihe target nearest the apex. 

Figure 5 shows the smaller end of an 
aperture - type antenna - boresighting 
chamber. The aperture presents direct 
illumination of the chamber walls be¬ 
yond. The longitudinal baffles between 
the transmitter and the aperture direct 
all important rays reflected from this 
part of the chamber away from the 
aperture. The chamber operates with 
vertical polarization, and the curved 
edges at the side of the aperture assure 
minimum forward-scatter diffraction of 
the vertical electric field. The chamber 
has an overall length of 101ft 
and the receiving-end wall (one 
corner barely visible through aper¬ 
ture) is 31ft wide by 25ft *high. 
Measured reflectivity at the receiving end 
is —52 to -55 dB at 13.5KHz. 


Figure 6: The small end of a funnel type chamber 
operated by the U.S. Army Material Command. 
The slots in the “floor” provide for antenna support 
and cables , while trapdoors give access to the area 
for adjustments. During tests, these apertures are 
covered to maintain the VSWR. 


Figure 6 shows typical features of a 
funnel-type anechoic chamber. Small 
side doors provide access for posi¬ 
tioning of antennas in the funnel 
apex. A narrow slot in the lower 
surface near the apex admits 
necessary cables or waveguides. 
The wide slot further along the lower 
surface permits an antenna pedestal and 
mounting column to be moved length¬ 
wise for adjustment of range length. This 
wide slot is completely filled by absorber- 
covered panels when full range length 
is utilised. This funnel chamber is 20ft 
long and 12ft wide by 8ft high at the 
large end. Measured reflectivity varies 
from — 30dB at 400MHz to — 51dB at 
3.0GHz, 

One elaboration in anechoic-chamber 
design is worthy of mention. Particularly 
in radar cross-section ranges some users 
have movable absorber-covered baffles 
which can be adjusted in position and 
angle. Such baffles permit both optimi¬ 
sation of target illumination and mini¬ 
misation of backscatter into the receiv¬ 
ing antenna. 

Very smooth and remotely controlled 
motions are required and such installa¬ 
tions are expensive. A great deal of 
experience and patience is also required 
in tuning such ranges. S 

EDITOR'S NOTE: The foreoolno article Is a 
condensation of a more detailed engineering level 
paper originally written for “ELECTRONICS Aus¬ 
tralia" by the author, who is employed by 
Emerson and Cuming. Inc., Canton, Massa¬ 
chusetts, U.S.A. Publication was arranged through 
the Australian agents. Wm. J. McLellan and Co. 
Pty. Ltd.. The Crescent, KIngsgrove, N.S.W. 
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TOTAL ENERGY CONCEPT IN 


UNIQUE REFRIGERATION LABORATORY 



Temperature conditions within 
the test laboratory are controlled 
by this water chiller set, which 
was built by the Company's 
engineers . 

BELOW: In one of the test 
rooms , frequent checks are made 
on compressors from the pro¬ 
duction line , using a portable 
test bench and a calorimeter 



Simpson Pope Limited has completed construction at its Dud¬ 
ley Park, Adelaide, works of a new laboratory for testing 
and development of air conditioning, refrigeration and dom¬ 
estic equipment, incorporating the most advanced testing 
techniques. One section of the laboratory is an elaborate 
soundproof room which will be used for tests designed to lead 
to products quieter in operation than existing items. 


The laboratory, built at a cost of 
$50,000, consists of a suite of six rooms. 
It was designed and built with the help 
of the York Acoustical Laboratory of 
Pennsylvania, U.S.A., working in con¬ 
junction with Simpson Pope engineering 
staff and Mr R. B. King, senior lecturer 
in vibration and acoustics, of the 
Mechanical Engineering Department, 
University of Adelaide. 

The high, white-painted building, 
sprawling over an area of 2,260 sq. 
ft, is called the “Taj Mahal” by Simpson 
Pope personnel. In one sense the name 
is appropriate, because Room. 3 in the 
building is an anechoic chamber which 
has all the eerie stillness of the inside 
of the Taj Mahal tomb; a silence in¬ 
duced by the heavily soundproofed con¬ 
struction into which possibly only the 
sound of an atomic explosion a half- 
mile away could intrude. Although rot 
designed to- withstand atomic blast, the 
room would give adequate protection 
from radiation, since it is lined with 
thick insulation and double-lined with 
sheet lead. 

Because it would be unpleasant work¬ 
ing in the room under test conditions, 
detailed instrumentation located outside 
makes it unnecessary to remain inside 
for long periods during tests. 

The “Taj Mahal” is really a room, 
within a room. It consists of an outer 
room supported on the main concrete 
foundations* in one of Simpson Pope’s 
big workshops and inside this is the 


inner chamber, mounted on a separate 
concrete slab floating on two inches of 
cork insulation. The walls of both the 
inner and outer rooms have been line-di 
with alternate layers of lead sheet, 
slag wool and plasterboard. The walls 
of the inner room are finishedi addi¬ 
tionally with perforated steel sheet. 

The anechoic conditions in Room 3 
will be used to check the noise level 
of appliances and components under 
standard conditions. Rooms 1 and 2 are 
small temperature and humidity con¬ 
trolled rooms for the testing of domestic 
refrigerators and room air conditioners. 
Testing of larger air-conditioning units 
will take place in rooms 4 and 5. 

These rooms each have 30 x 20ft 
of floor space and are 15ft high. They 
have been designed with heat exchanger 
capacity sufficient to allow testing, under 
fully loaded conditions, of air con¬ 
ditioners with 60 tons of refrigeration 
capacity. At present, this is the only test 
room in Australia suitable for testing the 
largest air conditioners produced here. 

Room 6, the control centre of the 
whole facility, is so designed that 
operating technicians take all the read¬ 
ings for the air conditioning and refrig¬ 
eration rooms in this area without dis¬ 
turbing the units under test. 

In the design of this test centre, some 
peculiar problems arising from such 
matters as tbe location and sources of 
energy available had to be overcome. 
For example, testing facilities had to be 


BELOW LEFT: In the sound-proofed anechoic chamber , sup¬ 
ervisor Harry Hayes studies the noise levels produced by an 
automatic washing machine at different parts of its operating 
cycle with the aid of a sound level meter. 

RIGHT: The control centre is designed so that technicians can 
carry out tests on solenoids, electric motors, compressors, air 
conditioners and domestic appliances from outside the test 

rooms . 
















AIR-CONDITIONING FOR C.S.I.R.O. 


able to accommodate a 50-ton air-condi-' 
tioning unit with an air-cooled conden¬ 
ser. A unit of this type has a rating of 
nearly 60KW, but in addition to this an 
additional 175KW had to be made avail- 
able to the test rooms containing the 
unit to maintain the conditions of the 
test, i.e., by replacing the heat extracted 
by the unit. 

In t*he second test room, the air condi¬ 
tioner’s air-cooled condenser dissipates 
about 235KW of heat, so this room 
would require an air conditioner with a 
capacity of about 60 tons to maintain 
the test conditions there. Such an air 
conditioner would have a consumption 
of about 75KW. The total energy re¬ 
quired for testing would therefore be 
60+175+75 = 310KW. 

Not only would this be a severe supply 
problem, but nearly all the energy used 
wouldi be going to waste — hardly a 
satisfactory state of affairs. Admittedly, 
the supply of heat to balance the re¬ 
quirements of the air conditioner could 
have been achieved with the use of 
steam, but this method would have neces¬ 
sitated measuring the quantity of heat 
supply, and in view of the practical dif¬ 
ficulties involved was not regarded as 
an acceptable method. 

Simpson Pope therefore developed 
what is, in its truest sense, a system 
based on, the total energy concept where, 
with the use of a liquid chiller, they sub¬ 
tract the heat from the room in which 
the condenser is placed, transform it 
into a measurable medium and use it to 
reheat the room in which the evapor¬ 
ator is housed. 

Briefly described, ft operates this way: 
The large liquid chiller is used to main¬ 
tain a tank of water at 40deg. F. While 
doing so, being a water-cooled unit, the 
heat from the condenser is used to assist 
in maintaining the hot water tank at 
130deg. F. 

This unit cycles on the cooled water 
tank temperature, and, if the hot tank 
exceeds 130deg. F, a cooling tower is 
brought into operation, to maintain this 
temperature, or, conversely, if the tem¬ 
perature does not reach 130deg. F. a 
steam coil in the bottom of the tank 
adds heat to maintain this condition. 

Thus, supplies of both hot and cold 
water are available, which are pumped to 
the large heat exchangers used for main¬ 
taining conditions in the two test rooms. 

With the assistance of Minneapolis 
Honeywell, instrumentation has been 
provided which automatically measures 
the flow of water through the heat ex¬ 
changers and also the temperature dif¬ 
ference across the heat exchanger. The 
instrumentation automatically integrates 
these two values and gives a direct read¬ 
ing B.T.U.’s per hour into or out of 
the two test rooms. Thus a reduced over¬ 
all energy requirement and a source of 
heat and cold is provided which can be 
readily and accurately measured. 

This same facility for hot and cold 
water is used to maintain the conditions 
in the two small refrigeration rooms as 
well as the acoustic test room although, 
in these cases, it is not necessary to 
measure the heat input. 

The two refrigerator test rooms are 
also equipped with automatic humidity 
control. Temperatures on refrigerators 
during test are automatically measured 
and recorded, thereby providing a com¬ 
plete record of the operation of these 
units under prolonged test conditions, 
and making feasible refrigeration tests 
in standardized moisture conditions. H 


Simpson Pope Ltd. has supplied 30 
individual air-conditioning units for 
the new C.S.I.R.O. building at Clay¬ 
ton, Victoria, in what is believed to 
be the biggest installation of package 
air conditioning in Australia. 

The air conditioning for the build¬ 
ing had to meet some rather unusual 
requirements. The requirements were: 

(1) To maintain six laboratory 
suites at different but constant -tem¬ 
peratures. 

(2) To air condition eight offices. 

(3) To function with a minimum: 
of vibration. 

(4) To provide complete flexibility 
for maintenance. 

To meet these varying require¬ 
ments, Simpson Pope engineers pro¬ 
posed the package unit approach, i.e., 
self-contained units for each separate 
area rather than a large central sta¬ 
tion providing air conditioning for the 
whole build/ing. 

The requirement to maintain dif¬ 
ferent yet constant temperatures in 
the laboratories is necessary for re¬ 
search in different fields and condi¬ 
tions. Using packaged units, this has 
been achieved with less than one de¬ 
gree variation from the temperature 
requirements of each laboratory. 

Another advantage of the installa¬ 
tion is that it is possible to air con¬ 
dition even a single room for those 
working outside normal working 
hours. Not only is this economical 
from an operational point of view, 
but many thousands of dollars have 
been saved in the construction of the 


building through not having to install 
opening windows. 

Vibration has been kept to such 
a low level that delicate instruments 
(for example, interferometers using 
diffraction gratings of 32,400 lines to 
the square inch) mounted without 
shock absorbers, are unaffected by 
the vibration emanating from the air- 
conditioning units. 

Central station type of equipment 
could have problems in this area, re¬ 
ported Mr O. Mortimer, Simpson Pope 
commercial manager for Victoria. A 
standard Pope CEV60 unit has main¬ 
tained the grating ruling area at its 
required temperature, plus or minus 
i degree F. 

The diffraction grating ruling 
machine which is required to rule 
32,400 lines per tinch with a high 
degree of accuracy is housed in an 
area 10ft square. Since the installa¬ 
tion of the air-conditioning equip¬ 
ment, the temperature in this area 
has been controlled to plus or minus 
1/100 degree C. 

The system has been planned on 
an air-to-heat exchange basis. All 
but one of the 30 units are reverse 
cycle, and vary in size from 2-ton 
units to 9-ton units. The plant room 
acts as return air plenums and the 
building corridors act as the return 
air ducts. Doors in the corridors help 
to zone each temperature area from 
adjoining areas. 

One of the plant rooms serves four 
air-conditioned zones averaging each 
about 45 x 27ft. These zones include 
spectroscopic laboratories, laboratory 
offices, the drawing office and an elec¬ 
tronic laboratory. B 


Pictured below is one of the packaged air-conditioning system 
supplied for the new C.S.I.R.O. laboratories at Clayton. It comprise. 
in one casing the compressor, indoor and outdoor coils and fan. Fresh 
air is drawn from the duct on the right and passes through the return¬ 
ing air vent (left). The supply duct to the conditioned space is top 
left. The back of the unit was extended through extra ductwork and 
rejects heat to outside the building. 
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Attractively styled, robust in construction, dependable in service, highest fidelity, low cost! 


AWA Sound Amplification and Distribution Systems are 
in wide use throughout the Commonwealth for Schools, 
Hospitals, Cathedrals and Churches, Retail Stores, 
Public Halls, Hotels, Restaurants, Racecourses, Sports 
Grounds, Surf Clubs, Railways, Theatres, Factories, 
Canteens, Business Houses, Amusement Centres, 
Tourist Coaches and the like. 

Whether your oeed is for fidelity musical entertain¬ 
ment, effective‘ public speaking or clear industrial 
communication and direction, you will be served 
faithfully by this newly designed, compact and power¬ 
ful unit. 

Manufactured to Broadcast Equipment Standard. The 
range of AWA Audio Amplifiers, Microphones and 
Speakers provides a type for every purpose, with 
features and facilities to meet every need in Sound 
Amplifying and Distribution. 


AMALGAMATED WIRELESS (AUSTRALASIA) LTD. 
Consumer Products Division 

554 PARRAMATTA ROAD, ASHFIELD, N.S.W. 71 0791 
33 RANKINS ROAD, KENSINGTON, VIC. 33 0421 
335 WILLIAM STREET, PERTH. 28 3425-6 
42-44 FREDERICK STREET, LAUNCESTON. 2 1804 
123 MURRAY STREET, HOBART. 3 3836-7 

Also available from: 

NEWTON MCLAREN LTD., ADELAIDE. 510111 
CHANDLERS PTY. LTD., BRISBANE. 31 0341 
ATKINS (W.A.) LTD., PERTH and leading wholasalars 
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NEW LASER 
DEVELOPMENTS 

In the U.S.A., intensive 
research and development 
on lasers has led to 
Important discoveries 
in this field. 



With the new Westinghouse laser pump , the laser is 
contained inside two quartz tubes mounted coaxially. 


A physicist of International Business 
Machines Corporation has devised a 
:echnique for measuring the duration of 
laser bursts down to time intervals of 4 
picosends. This is about 100 times 
faster than can be measured with con¬ 
ventional techniques using photodetec¬ 
tors and travelling wave oscilloscopes, 
and represents the shortest time measure¬ 
ment outside the rea'm of nuclear particle 
physics. 

The new coincidence measurement 
technique, developed by Dr John A. 
Armstrong, will be useful in studying 
the interactions of ultra-short, ultra- 
intense laser pulses with matter. Of 
special interest are molecular inter¬ 
actions, whose reaction times are about 
as short as the laser pulses. 

The laser bursts were produced from 
a neodymium-glass laser which was 
operated in a phase-locked condition. 
The technique of phase locking produces 
extremely short pulses. On indirect evid¬ 
ence they were believed to be at least 


as short as a few picoseconds, but until 
now there was no technique fast enough 
to make a direct measurement. 

In the coincidence technique deve¬ 
loped by Dr Armstrong, a train of pulses 
is produced from the laser, with a spac¬ 
ing of about six nanoseconds between 
pulses. 

The polarised beam from the laser is 
split into two beams, and the plane of 
polarisation of one beam is rotated 90 
degrees. The beams are then superposed 
on the surface of a gallium arsenide 
crystal. A moveable prism is used to 
change the path length of one of the 
beams so that the difference in arrival 
time between pulses of the two beams 
at the crystal can be varied. 

Gallium arsenide is optically very non¬ 
linear, and thus can generate harmonics 
of the laser frequencies. However, if the 
plane of polarisation of the laser light 
is exactly along one of several mutually 
perpendicular axes in the crystal, no 
harmonic light will be produced. 



This diagram shows the experimental set-up developed by Dr. Armstrong 
to make measurements of laser pulses. A train of pulses from a Neody¬ 
mium-glass laser is polarised and the beam is split. The plane of polarisa¬ 
tion of one beam is rotated 90 degrees in a Z-cut crystal. The two beams 
are merged and directed to the surface of a gallium arsenide crystal. 
The moveable prism can change the path length of one of the beams and 
the arrival time between pulses of the beams. The planes of polarisation 
of the two impinging beams are at right angles and aligned with certain 
crystal directions for which no second harmonic light is generated. 


In the experimental set-up, the plane of 
polarisation of each of the arriving pulse 
trains is adjusted so it is exactly aligned 
with such an axis. As a resist, if either 
pulse arrives by itself, the crystal doesn’t 
generate harmonics of the light. When 
the optical delay as adjusted so they 
arrive at the same time, they produce a 
field component which is not aligned 
with the crystal axes, and the crystal 
gives off harmonic light which -is de¬ 
tected by a photomultiplier. 

By changing the path length of one 
of the beams with the moveable prism, 
the amount of overlap between pulses 
can be changed. As the overlap is in¬ 
creased, so is the relative strength of 
the generated harmonic light. By analys¬ 
ing the plot of intensity of the harmonic 
light versus the position of the prism, 
the Shape and width of the pulse can be 
determined. It is believed that the tech¬ 
nique could be applied to pulses as short 
as one-half picosecond. 

COAXIAL LASER PUMP 

A new type of high-energy laser pump 
which is said to be more rugged and 
more efficient than existing types has 
been developed in the U.S.A. by the 
Westinghouse Research Laboratories. The 
development was disclosed recently by 
Dr W. E. Shoupp, vice-president, re¬ 
search. He described the new pump as 
“the largest, most efficient and most 
shock-resistant high-energy light source 
known to have been developed for high- 
power laser systems.” 

A laser pump furnishes the short, 
brilliant bursts of light which stimulate 
a laser to produce narrow, coherent light 
beams millions of times brighter than 
the pumping light itself. 'Typically, a 
pump consists of one or more electrically 
fired flash lamps placed alongside (linear 
pump) or spirally around (helical pump) 
the ruby or glass laser rod in which 
the beam originates. 

The new Westinghouse pump is a 
third variety, known as a coaxial pump, 
and is of a unique, rugged design. It 
has been built in sizes large enough to 
power a “giant” laser rod three feet long. 

One limit to the strength of a laser 
beam is the safe amount of electric 
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golden is silence 


only I.R.C. volume controls have the Exclusive Gold 
plated collector ring, for a quiet life . . . 
plus . . . 


| | Pressure Balanced Alloy Contactor 

THEY FEEL RIGHT! 

Multi-flow precision element 

THEY SOUND RIGHT! 

I I Piece part perfection 

THEY'RE PRECISELY RIGHT! 

I I Stereo matching for the connoisseur 

THE VERY BEST THEY SAY! 


Take advantage of IRC’s superior quality. 
Choose from the most complete range of 
carbon and wire wound pots and presets. 



Coupon: for complete technical 
information on the I.R.C. 

□ CTS-45 controls □ CTS 200 
controls □ 2W potentiometer 

□ presets. 
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. IRC67/VC 


Manufactured in Australia under licence to CTS Corporation, Elkhart . Indiana U.S.A. 
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a subsidiary of International Resistance Holdings Limited. 



THE CRESCENT, KINGSGROVE. N.S.W. 
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power that can be dumped into the 
pump. The electrical pulses — typical¬ 
ly a few thousandths of a second or 
less in length — create shock waves 
that tend to shatter the flash tube. 

Therefore, to withstand this shock, 
the flash tube must be mechanically 
strong. Also, it should be efficient, 
in order to reduce the required amount 
of power and accompanying shock. 

Both requirements are met in the new 
Westinghouse laser pump. Dr Shoupp 
pointed out. 

“A typical Westinghouse pump 36in 
long repeatedly handles 70,000 joules 
of electrical energy,” Dr Shoupp report¬ 
ed. “In more familiar terms, during the 
time the pump is ‘on,’ the peakpower 
input to it is about 100,000,000 watts. 
This is roughly equal, for that brief in¬ 
stant, to all the electrical power needs 
of a city of some 100,000 people. 

“In addition to this high-power capa¬ 
bility, the pump does away with the 
bulky and expensive reflecting cavities 
needed by conventional flash tubes to 
focus light on to the laser rod. The 
new coaxial tube acts as its own re¬ 
flector.” 

Dr Shoupp said that the new laser 
pump was developed by Charles H. 
Church and James P. Lesnick of the 
Laboratories’ quantum electronics de¬ 
partment. Part of its development was 
carried out under contract with 
the Army Missile Command. Huntsville, 
Alabama. This work included construc¬ 
tion of the large electric power source 
required to fire the powerful new pumps. 

Essentially, the Westinghouse coaxial 
pump consists of two quartz tubes of 
different diameters, one inside the other. 
A metal electrode holds the two tubes 
together at each end. The laser rod 
fits inside the transparent inner quartz 
tube. 

The electrical discharge takes place 
between the two tubes, forming a hol¬ 
low cylinder of light that completely 
surrounds the laser rod. The outer tube 
is coated to act as a reflector behind 
the cylinder of light. 

“During the shock of firing, the inner 
quartz tube undergoes only forces of 
compression, which tend to push it to¬ 
gether rather than tear it apart,” Dr 
Shoupp explained. 

“The result is an exceptionally strong 
and rigid structure that wraps the laser 
rod in a solid blanket of light. In 
effect, the rod is surrounded by many 
linear flash tubes, all close together and 
having a diffusely reflecting surface be¬ 
hind them.” 

Coaxial flash tubes up to three feet 
in length and of different designs have 
been constructed and hand tested dur¬ 
ing the laser pump development. Neo¬ 
dymium-glass laser rods were used in 
these experiments because ruby rods of 
such size cannot be fabricated. 

“The basic design of these new pumps 
is now established,” the Westinghouse 
research executive said. “A very high- 
quality laser rod, provided by American 
Optical Company and pumped with the 
new coaxial tube, has shown a slope 
efficiency in converting electrical input 
to coherent light output of 5.1 per cent. 
With an input of 25,000 joules of elec¬ 
trical energy, an output of 1,000 joules 
of coherent radiation is obtained. Rough¬ 
ly 5,000 joules of the input is required 
to reach the threshold level of the laser 
rod. This efficiency is higher than that 
attained with other laser pump 
geometries.” S3 


DIAMOND SEMICONDUCTOR THERMOMETER 

__ • 


Prized by women for its beauty, and industrial engineers for 
its hardness, diamond has now shown another facet to its 
versatility by proving its worth as a sensing element for 
industrial and laboratory thermometers operating over a 
a very wide range of temperatures. 


General Electric scientists and engin¬ 
eers have developed a unique tempera¬ 
ture sensor, built around a special dia¬ 
mond crystal, that can operate over an 
unprecedented range extending all the 
way from minus 325 degrees Fahren¬ 
heit (where many gases liquefy) 
to plus 1,200 degrees F. (where metals 
glow red hot). 

The G-E temperature sensor (trade 
name “Man-Made”) is a member of the 
thermistor family. The heart of the 
sensor is a special artificially made dia¬ 
mond that has an electrical conductivity 
in the semiconducting range (intermedi¬ 
ate between that of metals and insu¬ 
lators). As the temperature rises (or 
falls), the diamond’s electrical resistance 
decreases (or increases) in a known man¬ 
ner. 

“Conventional thermistors — built 
around semiconductors such as ger¬ 
manium, silicon carbide, and polycrystal¬ 
line oxides — have found hundreds of 
applications in everything from domestic 
ovens to spacecraft. Until the in¬ 
vention of the “Man-Made” diamond 
thermistor, however, no such device 
could perform continuously and ac¬ 
curately over such an extensive tem¬ 
perature range,” Dr. Arthur M. Buecehe, 
vice-president in charge of the General 
Electric Research and Development 
Centre in Schenectady, New York, said 
recently. 

The new G-E thermistor consists 
basically of two “read-out” wires at¬ 
tached to a semiconducting “Man- 
Made” diamond. The process for mak¬ 
ing semiconducting diamonds was invent¬ 
ed by Dr. Robert H. Wentorf, jun., of 
the centre, and Mr Harold P. Boven- 
kerk, of G-E’s Diamond Business Sec¬ 
tion, Detroit, Michigan. 

The wires are sealed to the diamond 
by a glass bead — the size of a baby 
pea — which covers all of the diamond 
and the tips of the wires. The assembly 
—which makes use of a special type of 
glass seal — was developed jointly by 
G-E engineers Dr. Peter J. Gielisse, of 
the Diamond Business Section, Detroit, 
Michigan, and Mr. Manfred Doser, of 
G-E’s Magnetic Materials Business Sec¬ 
tion, Edmore, Michigan. 

In addition to its extremely wide tem¬ 
perature range, the new thermistor has 
demonstrated excellent long-term stabil¬ 
ity and repeatability. It also offers fast 
response to temperature changes — since 
the diamond sensing element is small 
and has a high thermal conductivity. 
In addition, it is small, rugged, her¬ 
metically sealed, and corrosion resistant. 

Because of its small and uniform 
size, the G-E thermistor is ideally suited 
either for probes or permanent installa¬ 
tion, and it can be used in almost any 
fluid medium. Major applications are 
foreseen in temperature measurement, 
in sensing and control equipment of the 
industrial and consumer types, and in 
temperature control systems used in 
aerospace and many other fields. 

Semiconducting diamond is extremely 
ELECTRONICS 



The tiny black pellet in the centre 
of the glass bead is the diamond 
sensing element of the tempera¬ 
ture sensor. 

rare in nature, and accounts for less 
then one per cent of natural diamond 
(including the famous Hope Diamond). 
But it can be grown at will using a 
high temperature, ultra-high-pressure pro¬ 
cess discovered at the Research and 
Development Centre. 

The starting material for “Man-Made” 
diamond is graphite, an ordinary form 
of carbon worth only a few cents per 
pound. To convert graphite into diamond, 
whilch is worthy many thousands of 
dollars per pound for industrial uses, 
the carbon atoms in the graphite must 
be compressed into a tighter atomic 
arrangement. 

The transformation of graphite into 
diamond may be accomplished by the 
action of a molten metal catalyst and 
the simultaneous application of pres¬ 
sures of about one million pounds per 
square inch and temperatures above 
2,000 deg.F. (Without the metal cata¬ 
lyst, the process requires pressures as 
high as three million pounds per square 
inch and temperatures above 9,000 
deg.F.) 

The invention of “Man-Made” diamond 
was announced by the General Electric 
Company in 1955. Several years later, 
Wentorf and Bovenkerk discovered that 
semiconducting diamond may be grown 
by adding impurities (such as boron, 
beryllium, or aluminium) ,to the starting 
mixture of graphite and catalyst. The 
semiconducting diamond crystal pro¬ 
duced for G-E’s new thermistor weighs 
.0004 carats and approaches a 
cube in shape, with about .015 inch 
per side. 

Semiconducting diamond also has been 
prepared by diffusing boron and alu¬ 
minium into “man-made” or natural 
diamond! at high pressures and tem¬ 
peratures. All semiconducting diamond 
made so far by these two processes has 
been p-type (positive current carriers). 

Engineering samples of the new G-E 
thermistor for applications up to 900 
deg F. were scheduled for introduction 
during the first quarter of 1967 by the 
Magnetic Materials Business Section. O 
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NINA — Britain’s 4GeV Electron Acceleratoi 


Research into the very structure of matter will be possible with a new electron accelerator, 
called NINA, now nearing completion in a quiet village in central England. The machine 
is said to be more advanced than similar types operating in the U.S.A. and Russia. 

by A. Tucker 


NINA lives at Daresbury, in Cheshire, 
a tiny village wedged between the 
Bridgwater Canal and an upthrust of 
red sandstone where Lewis Carroll spent 
his childhood. The red sandstone is 
important since it forms the bedrock for 
pillars which support a magnet ring, 
235ft in diameter, engineered to an 
accuracy of three-thousandths of an 
inch. Between the magnets, which look 
strangely like tailors’ presses, runs an 
oval duct held at high vacuum in which 
electrons can be pulsedi by radio fre¬ 
quency power to energies which — in 
ordinary terms—seem incomprehensible. 

The machine is neater and techno¬ 
logically more advanced than those oper¬ 
ating at Hamburg and in the United 
States. Although less powerful than 
either it will produce electron beams 
that are at least 10 times, and possibly 
100 times, as intense. 

The synchrotron ring, its experimental 
hall, the mass of complex electronics 
that win control it, and all the associated 
laboratory and administrative buildings 
have risen in three years in a project 
that has been as finely engineered as 
the machine itself. The question most 
important to those concerned with 
national expenditure will be, “What is it 
for?’’ The question most important to the 
physicists is. “How soon will it be avail¬ 
able for experiments, and what should 
the first experiments be?” 

NINA will provide a means of prob¬ 
ing deep into the structure of matter 
No one involved in this is looking for 


a practical outcome. The search is for 
knowledge, not gain or prestige. Britain 
already possesses a large machine, NIM¬ 
ROD, which accelerates particles called 
protons to energies of 7,000-million 
volts, and this serves as an experimental 
tool for southern universities and for 
resident scientific teams. 

NINA, accelerating electrons and pro¬ 
viding entirely different experimental 
conditions, will serve northern universi¬ 
ties, particularly those of Manchester, 
Liverpool and Glasgow. Between them 
the two machines provide, on a basis 
that is cheap compared with similar 
endeavour in the U.S.A. or Russia, a 
means of maintaining a vital interest in 
the most fundamental if most esoteric 
of sciences. 

NINA differs from most other 
accelerators in that, instead of protons 
which are heavy particles, she 
will accelerate electrons which are very 
light. In this context, acceleration has a 
meaning that is rather different from 
that of everyday affairs, for when they 
are first injected into the machine by a 
40-million-volt electron gun, the elec¬ 
trons are already travelling at almost 
the speed of light. The effect, then, of 
giving them great kicks of energy, is 
not to make them go very much faster 
but to increase their mass. This rela¬ 
tivistic exchange of energy and mass is 
exactly the same as that which, in 
reverse, results in the great release of 
energy in fission and fusion processes, 
where mass becomes energy. 



Part of the accelerator ring of NINA , the new 4GeV electron accelerator 
at Daresbury , Cheshire. The radio frequency power comes up through 
the large waveguide (where the man is standing) and into the resonant 
cavity. The stream of electrons is in the small pipe sandwiched between 
bending magnets (like tailors ' presses). 


IB 


In the accelerator ring the inorea: 
of mass means that, as the acceleratio 
process goes on, so must the magnet 
forces holding the particles to their vej 
precise path be stepped up to exact 
match the increased momentum. Sim 
the particles are travelling round tl 
ring roughly a million times every se 
ond this is a considerable technical pro! 
lem, as is the precise pulsing of ener* 
and the injection of accumulate 
bunches of electrons. The problem j 
NINA is particularly intractable b 
cause the beam is strongly focused ac 
will emerge with an elliptical cross se 
tion about lcM by 6cM. 

This, and the controlled build-up ( 
a dense cloud of electrons, will give 
its extreme intensity, a quantity whic 
will remain unknown until the machir 
has been run up and all its complc 
components tuned to give maximum 
efficiency. (Every earlier electron a« 
celerator has turned out to be less effic 
ent than expected, and the losses hav 
not been fully explained. High loss< 
are expected because of radiation effect 
much more marked than in proton acce 
erators and the reason for NINA’s laig 
diameter, but the losses actually exper 
enced have been much greater tha 
these.) 

NINA’s circular shape is mad 
up of a number of short, straigf 
sections linked by bending magnet' 
and the electrons are extracted b 
letting them go straight on at th 
end of a straight section. This is muc 
less simple than it sounds and in th 
early experiments at Daresbury, c 
which four are already planned in dc 
tail, only one involves the direct extrac 
tion of electrons. The remaining thre 
make use of, or actually study, the elec 
tron’s curious ability to produce photons. 

You can think of light either as wave 
or as particles (photons) and the short 
er the wavelength of the light, such a 
in gamma rays, the more energetic ar- 
the equivalent photons. Since light be 
haves in both ways depending on it 
circumstances and the way you happei 
to be looking, this curiosity is not a 
important as it sometimes seems to be. 

At Daresbury it is photons whicl 
matter because these are packets o 
energy capable of the kind of mathe 
matical formulation needed to investi 
gate theories of interactions between par 
tides. The trick is to use them so a 
to find out whether the laws, and ir 
particular the electrodynamic laws, tha 
seem tneoretically right on a large scale 
also hold true at subatomic levels. 

For example, an experiment recently 
carried out in the United States sug 
gested that the relationship between th< 
energy of a photon and the nature o: 
the particles it produced was not a« 
direct as theory predicted. The pheno 
menon being studied was the productior 
of what are called electron-positron pairs 

(Continued on Page 144) 
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HAND CRAFTED “SONICS” 
MULTI SPEAKER SYSTEMS 

A wide range of "Sonics" multi-speaker 
systems is now on display at Enccl Stereo 
Centres . . . and individual prices the as 
low as $19.50. Budget conscious music lovers 
and tape enthusiasts wishing to up-grade their 
speaker systems will appreciate the value of 
these beautifully finished oiled teak and wal¬ 
nut enclosures. Model AS-40A, $19.50; Model 
AS-bO. S25t Model AS-61. $35.50; Model 

AS-302, $47; Model AS-63 $J9.$0:Sec them at 
Encel Stereo Centres. Mail orders despatched 
anywhere. 


IMPROVE PERFORMANCE WITH 
CELESTION “POWER RANGE” 
LOUDSPEAKERS! 

Two mighty new speakers are now available 
from Enccl Electronics. These rugged and 
powerful units are particularly suitable for 
public address, guitar and organ applications; 
in Europe both are extremely popular. 

NEW “POWER RANGE” 15" AND 
18 ' MODELS 

G15C. A 35 watts RMS 15" speaker, this 
new Celcstion unit has been designed for use 
with organs, guitars and public address sys¬ 
tems. Feroba II ceramic magnet, total 
flux 180,000 maxwells. This 
powerful reproducer is Encel 
priced at only .- . 

G18C. The most powerful Celestion speaker 
made. Rated at 60 watts RMS and with a 
total flux of 285,000 maxwells. Fundamental 
resonance 35 H 2 . Voice coil diameter is 3". 
Ideal for electronic organs, electric guitars 
and public address systems. This 18" speaker 
is massive in every way but the price, and 
is used as standard equipment £***■* CA 
on the highest quality imported 
guitar amplifiers . ^ 


$68.50 


THE NEW LUX KMQ-7 STEREO 
MAIN AMPLIFIER 


LUX KMQ-7 STEREO KITSET 

Featuring push-pull EL34's in each channel, 
the completed amplifier is rated at 30 watts 
R.M.S. in each channel and provides very 
low distortion even at full output. Assembly 
and testing presents no problems for the 
average handyman. When used with the Lux 
PZ12 pre-amplifier ($72), the KMQ7 becomes 
one of the finest power amplifier/control 
unit systems available in the world today 
. . . output transformers are grain oriented 
silicon steel and performance will satisfy the 
most discriminating enthusiasts. 


Wired and tested: S109.50. 
inc. Sales Tax 


$84 


TRUVOX R44 

SEMI-PROFESSIONAL RECORDER 

A brilliant new’ fully transistorised recorder • 
for 240V AC operation. All controls inter¬ 
lock. VU meter provides positive indication 
of recording level. Three speeds, 7±-3i-l* 
i.p.s. Takes 7" spools. Frequency response 
is 40-15.000 Hr, plus or minus 3db. at 1\ 
i.p.s. Signal to noise is better than 46 db. 
Output is conservatively rated at 3 watts R.M.S. 
(6 watts peak) into a 15 ohm load. Wow 
and flutter is less than 0.15CZ? at i.p.s. 
Independent microphone and radio/pick-up 
controls are standard—full mixing is hereby 
simplified. Eleven transistors and two rectifiers. 
See the review’ in “Amateur Tape Record¬ 
ing”. Oct., 66, and "Audio 
and Record Review", Aug., 66. 

Enccl price ... 


TRUVOX STEREO TAPE UMTS 
MODELS PD 102 and PD 104 

With four independent pre-amplifiers, com¬ 
plete mono and stereo monitoring facilities 
are provided on the new TRUVOX PD-102 
and PD-104. Twin VU meters. Mixing buttons 
for sound on sound. Separate solid state record 
and playback amplifers. Three motors, includ¬ 
ing papst drive motor, three speeds. Sensiti¬ 
vities match any ancillary equipment of any 
make. Frequency response —. 30-17,000 Hz 
at i.p.s. — plus or minus 2 db. Signal 
to noise is better than 50 db. Input sens, are 
. . Microphone — 1 mV at 50k ohms, 

Radio Tuner or Pick-up—50 mV at 100k 
ohms. 

A recent British technical review says . . . 
“At last we have an all British recorder which 
equals the best Continental and Scandinavian 
products in accurate equalisation and wide 
frequency response, and which at the same 
time gives that subtle subjective satisfaction 
and impression of smoothness and effortless 
dynamic range which is so difficult to define 
and measure " 

Write for complete specifications 
of reviews; both the PD 102 (2 
track) and PD 104 (4 track) are 
now in stock PD 102 $246 PD 104 


and copies 

$236 


VERSATILE NEW DAYLIGHT 
AND SCREEN PROJECTORS 

The new Hiruma Model H-303 slide projector 
may be used as a normal projector on a 
screen or wall or to project slides in daylight 
on its own built-in screen. Four lenses are 
provided . . . the normal lens for 35 mm 
slides or strip film, a half-frame lens for 
slides and strip film, a microscopic enlarging 
lens (50 diameters) and the external projection 
lens. Change of lens equipment mav he made 
in a few seconds. Model H-303. $147,50. The 
Model H-302 costs only $109.50 and may be 
used for daylight projection (Pi Aft Cft 
on its own built in screen jy 


THE COMPACT CELESTION 
“DITTON 10” 

Measuring only 12" x 6f" x HJ". the “Ditton 
10" is regarded as the most advanced compact 
high fidelity system available. Read the re¬ 
views in “Hi-Fi News", page 433. October 
1965 and the “Gramophone", page 41. 
June 1965. Hie latest models of this proven 
miniature enclosure are available with 3 or 
15 ohm impedances and are better than ever! 
Power handling capacity is 10 watts 
RMS. Separate bass and treble 
units Available in walnut or teak 


$59 


TRUVOX RI02 ($226) AND 
R104 ($236) 

TWO AND FOUR TRACK 
MONO RECORDERS 


Featuring three heads, three motors and three 
speeds, the Models R 102 and R 104 have 
been very favourably reviewed overseas. Fre¬ 
quency response at 7jr i.p s. is 30-17.000 H/.. f 
plus or minus 2 db. Separate record and 
play-back amplifiers. VU meter. 

Write for complete specifications 
and copies of reviews . R-104 


$236 


NEW SYDNEY STORE 
A ROARING SUCCESS! 

Conveniently situated on the Ground Floor 
of the 2SM Building at 257 Clarence Street, 
the new Encel Stereo Centre in Sydney has 
become very popular with music lovers. A 
complete service centre has also been estab¬ 
lished at the same address. 


THE MAGNIFICENT 
NEW LUX SQ65 
INTEGRATED STEREO 
AMPLIFIER 

Rated at 30 watts R.M.S. in each channel, 
the Lux S65 has a frequency response from 
20-20,000 Hz. plus or minus 1} db. The 
circuitry features silicon diodes and 11 valves 
induing P.P. 7868’s . . and input sensi¬ 
tivity for magnetic pick-up is 4 mV. Tone 
compensation circuits include a U.S. patented 
type of M.F.B. system and the new Lux 
NF electronics. Substantial grain oriented out¬ 
put transformers, tape monitoring circuit, phase 
switch, blend control, speaker switch, head 
phone jack, scratch filter, rumble filter ... all 
are standard equipment. The SQ65 MFB cir¬ 
cuitry is effective on normal fflftft 
speaker systems. Write • for full 
details .. ..... ** * * 1 


THE TRUVOX TSA-100 SOLID 
STATE STEREO AMPLIFIER 

One of the most expensive and a top seller 
in the competitive U K. market, the TSA-100 
offers flexibility and simplicity of control, an 
output of 10 watts R.M S. in each channel, 
pick-up sensitivity as low as 3.5 mV and in¬ 
puts for tape recorders, tuners, pick-ups 
(magnetic and ceramic'crystal) and auxiliary 
equipment. At full output frequency re¬ 
sponse is 20-20,000 Hz. plus or minus 1 db. 
Lncel price is only $156. This amplifier was 
priced at $270 until recently . . . and 

Enccl Electronics made the change! 8*1 r / 
See the review in the “Gramo* ^1 Jh 
phone"! ..- ..... 

TAPE RECORDERS 

Although our range of recorders is wide, 
Enccl prices have assured a speedy turnover 
... ask for EMQ’s or trade-in valuations. 
Stocks include Akai. Truvox. Geloso. Sony, 
Teac, Tandberg. National, Revox, Philips, 
Toshiba and many more. Save more at Enccl 
Electronics! 
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PLESSEY 


Miniature lever key switches 



Illustrated above Top left. Single action key type N9300 Series.Top right. Large capacity key type N9900 Series. 
Bottom. Multiple key unit. 


The Ducon Division of Plessey Components Group 
offer a range of miniature lever key switches with the 
following features:— 

Design Designed to meet the most demanding elec¬ 
trical, mechanical and styling requirements, these 
compact, space saving switches provide a ready solu¬ 
tion to light-current switching problems. All are fully 
tropicalised and meet the requirements of both British 
Post Office Specification D2162 and Interservices RCL 
153 Pattern 3. 

Contacts There is a wide range of cohtact arrange¬ 
ments which are adequate for most general applica¬ 
tions. Switches are normally supplied with silver 


•contacts. However, gold, platinum or palladium are 
available if required. 

Key Handles Handles are available either in a standard 
black with ivory insert or from a choice of many self¬ 
colours with contrasting tip inserts to provide easy 
identification. 

Reliability Extended life tests have indicated negligible 
wear or loss of contact pressure after one million 
operations. 

Dimensions Width 39/64 // , Depth 2-3/16". Height — 
Single unit 1%", 2 unit 3 1 /*", 3 unit 4%", 4 unit 6 

A standardised range is available ex stock. Literature 
is available on request to:— 



Plessey Components Group 

Ducon Division Box2 PO Villawood NSW 
Telephone 72 0133 
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“FLY’S-EYE” LENS MAKES 3-D HOLOGRAMS 


... In ordinary light 

A technique whidh for the first time permits holo¬ 
grams to be made of scenes illuminated by ordinary 
white light has been developed in the U.S.A, by an Inter¬ 
national Business Machine Corporation scientist. Until 
now, the making of holograms could only be undertaken 
in laboratories equipped with laser devices, but now that 
holograms can be made in ordinary light, holography 
may soon become another technique available to photo¬ 
graphers. 

The new way of making holograms, developed by 
Dr Robert V. Pole, of I.B.M.’s Research Division, uses 
a multi-faceted, “fly’s eye” lens in an otherwise conven¬ 
tional camera to take the original picture in white light. 

The fly’s eye image consists of hundreds of tiny 
individual pictures, each of them showing the scene from 
a different angle. In this way the individual lenses sample 
and record not only the intensity of light but also the 
curvature and direction of light waves coming from 
every point in the scenes. 

This is similar to the information recorded in a 
hologram by interfering laser light reflected from the 
scene with a reference beam from the laser. The fly’s 
eye lens picture is thus a kind of coded hologram. 

An ordinary hologram can be made from this pic¬ 
ture in a photographic laboratory by shining a laser beam 
through it and the fly’s eye lens, and interfering this 
beam with a reference laser beam. A viewer cannot 
distinguish this hologram from a conventional one if the 
facets of the fly’s eye lens are closely packed and about 
the same size as the pupil of the human eye. 

Figure 1 is a cutaway drawing which shows how 
each facet of a fly’s eye lens produces an image on 
film, in the first step of making holograms of scenes 
illuminated by ordinary white light. The smaller drawing 
at the bottom right of the picture is the complete fly’s eye 
lens. Each of the rectangular images on the film record 
the object as seen by one facet of the lens. 

Figure 2 is a composite photograph showing the 
image produced by a fly’s eye lens (centre of picture), 
flanked by 50X enlargements of a few of the individual 
pictures produced by the lens at its extreme left and 
right edges. Because each of the facets of the lens sees 
the scene from a slightly different angle, the lens captures 
a truly three-dimensional view of the scene. The differ¬ 
ences between the right and left-hand images are appar¬ 
ent in the photo. 

Although the fly’s eye lens picture, called a holo- 
coder, is taken in ordinary light, lasers are required to 
reconstruct the three-dimensional hologram. The schem¬ 
atic diagram (figure 3) shows how this is done. A laser 
beam shines through the holocoder and the fly’s eye lens 
and is interfered with a reference laser beam. The inter¬ 
ference pattern produced by the two beams is recorded 
as a hologram. 

Dr Pole’s white-light holographic technique is de¬ 
scribed in a paper in a recent issue of the scientific 
publication “Applied Physics Letters.” One of the re¬ 
viewers of the paper has recently found that in 1908 the 
famous optical physicist G. Lippman proposed the idea 
of recording multiple images of a scene with a fly’s eye 
lens, and reconstructing the scene by projecting the 
picture through a similar lens. Lippman’s paper had 
apparently been forgotten until this time. 

Lippman did not envision making a hologram from 
the multiple-image picture since the hologram had not 
yet been invented. But the method he proposed for 
viewing the picture is feasible; however, it involves some 
difficulties in lens design and fabrication which may be 
avoided by Che holographic technique. E3 



TOP. Figure 2. 
Multiple images 
and composite 
photo produced 
with fly’s - eye 
lens. 

CENTRE. Fig¬ 
ure 1. Diagram of 
fly’s eye lens. 

BOTTOM. Fig¬ 
ure 3. Recon¬ 
structing a 3-D 
image from a 
holocoder. 


FLYS 
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how 

much 

does 

Rflcal 



The answer, of course, is relative to how mud 
Racal equipment you employ in your researcl 
department. 

If your digital instruments are entirely Racal 
you’ll be like the many people who agrei 
“Racal means one hell of a lot to our worl 
programme." And on the other hand, if yot 
have only one or two pieces of Racal equip 
ment you can probably see that through thi 
installation of more Racal instruments lie; 
the way to improving the accuracy and speec 
of your research programmes and other works 
Racal means the largest Australian-mad: 
range of digital instruments. In Australi; 
Racal manufactures 

300 KHz Digital Counter. 

1.2 MHz Digital Universal Counter-Timer. 

3 MHz Digital Universal Counter-Timer. 

15 MHz Digital Decade Divider Unit. 

30 MHz Digital Decade Divider Unit. 

Digital Interval Timers. 

Digital Clocks—Solar or Sidereal. 

Racal is famous for accuracy, quality anc 
dependability. Phone or write to us and let u: 
quote on your instrument needs. We are posi 
tive you will be pleasantly surprised at the lov 
prices on Racal equipment. 



THE NAME YOU CAN COUNT ON. 

RACAL ELECTRONICS PTY. LTD. 

HEAD OFFICE: 75-77 Chandos St., Crows Nest, N.S.W. Tele.: 43 0664 
BRANCH OFFICE: Suite 22, 553 St. Kllda Rd., Melbourne, VIC. Tele.: 51 5726 
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LASER DEVICE PREDICTS 


EARTHQUAKES 



A laser interferometer placed deep underground in an aban¬ 
doned mineshaft in California, U.S.A. has been used in a 
series of experiments to measure earth strains and move¬ 
ments along earth faults. The system may eventually be de¬ 
veloped to the point where it can predict earthquakes. 


Victor Vali, R. S. Krogstad and R. W. 
Moss of the Boeing Scientific Research 
Laboratories in Seattle have been 
measuring movement along earth faults 
in California for the past two years, 
using a laser beam in a specially de¬ 
signed interferometer. The physicists 
have in progress a series of long-term 
strain measurements in a shaft of the 
Big Blue Mine near Kernville in co¬ 
operation with scientists from the Naval 
Ordnance Test Station, California. 

The laser interferometer is being used 
to measure small earth strains both 
parallel and perpendicular to an earth 
fault which intersects the mine tunnel. 

In essence, the laser interferometer 
measures the difference in phase of a 
light wave crossing the earth fault from 
that of a beam which does not cross 
the fault. The interferometer detects 
variations in phase between the two 
beams, indicating earth movements of 
less than a millionth of a centimeter. 
Even smaller measurements may become 
possible. Build-up of these infinitesimal 
strains is thought to precede a major 
earth shift at fault lines. 

The new laser interferometer is a 
substantial improvement over previous 


earth-strain gauges. Complexity and 
weight are sharply reduced, installation 
is relatively easy, sensitivity to tempera¬ 
ture and humidity is reduced by use of 
a constant-density tube which eliminates 
atmospheric interference, and the ground 
sample which can be measured is con¬ 
siderably larger than formerly possible, 


ing arm one kilometer long in an 
abandoned railroad tunnel in the Cas¬ 
cade Mountains near Stevens Pass, 
Washington. As in past projects, the 
Cascade tunnel site will include other 
types of geophysical instruments for 
comparison of results. This program will 
be carried out jointly with geophysicists 
from the University of Washington. 

There are 20,000 miles of major earth 
faults around the Pacific Ocean, along 
with many thousands of miles more of 
branch faults. Any spot along this vast 
network could be probed continuously 
by a laser interferometer. A series of 


Boeing scientist Dr. H. S. Polin 
at the entrance to the Big Blue 
Mine where the experiments are 
being conducted. 


Boeing engineer Victor Vali adjusts the interferometer in a mine shaft . 

In addition to having a broad fre- the devices could chart the network’s 
quency response, the laser interfero- strains. 

meter is capable of continuous monitor- The Boeing physicists point out that 
ing of strains in several directions the laser interferometer is not a new 
simultaneously. type of seismograph although it could 

The three scientists have conducted be used as such. A seismograph regis- 
successful tests of earth strain with the ters an earthquake which results from 
laser interferometer at Kernville and strains along an earth fault. The laser 
Glendore, California, and at the Univer- interferometer allows direct reading of 
sity of California at Berkeley. the strains themselves, and may lead to 

Plans arc under way for installation accurate earthquake prediction (“Boeing 
of a laser interferometer with a measur- Magazine,” August, 1966) d 
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ARE YOU DISSATISFIED 
WITH YOUR AM RIG? 

With a suitable multi-band exciter followed by a linear 
amplifier selected from the range of Mullard Trans¬ 
mitting Valves listed below, you can join the growing 
ranks of sidebanders and get your fair share of DX! 


LINEAR RF POWER AMPLIFIER SSB 
SUPPRESSED CARRIER SERVICE 


The following types are used extensively in SSB 
transceivers of American manufacture and are now 
available from Mullard for maintenance purposes— 
6DQ5 6HF5 8236 


Mullard-Australia Pty. Ltd 


35-43 CLARENCE STREET. SYDNEY, N.S.W. 

123 VICTORIA PARADE, COLLINGWOOO. N.O. VIC., 
Associated with MULLARD LIMITED. LONDON 


Mullard 


Valve 

Type 

Number 

Va 

I a(o) 

P (load) 
(driver) 

PEP 

(out) 


mA 

w 

w 

QV06-20 

600 

26 

0.25 

46 

QV08-100 

750 

130 

1.5 

220 

QV08-200 

600 

150 

1.5 

240 

QV2-250C 

2000 

100 

1.5 

300 

QY3-65 

3000 

15 

1.0 

130 

QY3-125 

3000 

23 

1.0 

228 

QY4-250 

4000 

50 

1.0 

454 

YL1150 

600 

100 

1.0 

109 

More detailed information on these valve types may be 

found in the Mullard Technical Handbook , Volume 3. 




YL1150 


QV2-250C 


M167 
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TECHNICAL REVIEW 


Computers Eliminate 

'Cut and Try' in Electronic Circuit Design 


With the help of computers, circuits can now be designed 
and their performance predicted, without building a prototype. 

by E. Wolfendale 

Deputy Managing Director, Racal Research Ltd. 


Electronics is basically a precise sub- 
jeet, but electronics design is treated in 
a very nonprecise manner for two rea¬ 
sons. First, precise information on com¬ 
ponents is often difficult to obtain and, 
in some cases, is non-exislent. Secondly, 
even if precise information is available, 
exact analysis is so complex it cannot be 
undertaken by manual means. Both 
problems can be overcome with the aid 
of a digital computer. 

The computer is ideally suited for the 
storage and processing of large amounts 
of data, hence information about com¬ 
ponents can be stored in the computer 
and if this information is not readily 
available, components can be measured 
and the results stored. Also the high 
speed of computer calculation makes it 
eminently suitable for the complex analy¬ 
sis required to handle electronics design 
in a precise manner. 

At least three advantages will result 
from the use of a computer for elec¬ 
tronics design. Primarily, equipment re¬ 
liability should be increased consider¬ 
ably as a result of the exact calculation 
of performance allowing for full spreads, 
tolerances, changes during life, and pos¬ 
sible catastrophic failures of all com¬ 
ponents in the full spread of environ¬ 
mental conditions which the equipment 
is likely to have to withstand. Also, 
there will be a great saving in develop¬ 
ment time by using the computer to 
analyse and design circuits instead of 
the very wasteful breadboard “try it and 
see” type of design. Finally, the im¬ 
mediate access of all engineers to the 
knowledge stored in the computer mem¬ 
ory will increase their design capability. 

There are two possible methods for 
using the computer for design. One is 
to develop a large number of very gen¬ 
eral analysis programs, using matrix and 
nodal analysis which enable the designer 


to put in any circuit configuration and 
have it analysed by the computer. This 
method is of great value to the circuit 
designer when inventing new circuits and 
it is also useful for doing occasional 
cross checks on the next method. A 
disadvantage, however, is that it requires 
a very large computer store and a very 
fast computer if the analysis is to be 
performed in a reasonable time. 

In the second method, a combination 
cf the engineers’ design experience and 
the storage ability and fast calculating 
speed of the digital computer is em¬ 
ployed. The engineers’ experience is 
stored in the computer in the form of 
Algol procedures written to perform all 
the basic methods of electronic analysis. 
These procedures are then built into 
design programs for individual circuit de¬ 
signs covering a wide range of specifi¬ 
cations. 

In the case of both the procedures and 
the programs, the configuration for the 
analysis or for the design is settled by 
the engineer. He also assesses the way 
in which the components should be set 
to calculate the spread in performance 
of the circuit for the tolerances and 
spreads of the devices used within the 
circuit. 

An example design using this method 
was. in fact, demonstrated at the official 
opening of Racal Research Limited on 
May 19, last year. A video amplifier 
was specified by Sir Walter Cawood, the 
component list and the response of the 
amplifier were calculated by the com¬ 
puter and the amplifier was built and 
tested and presented to Sir Walter within 
two hours. This amplifier design was 
derived by using the second method, 
and is now used as an example to out¬ 
line the technique in more detail. 

A circuit diagram of the three-stage 
video amplifier is shown in figure 1. and 



the first and obvious procedure required 
by the computer was to enable it to go 
to the nearest preferred value of a com¬ 
ponent. The procedure NPV (X, Y) was 
therefore written to enable the computer 
to go to the nearest preferred value of 
X from the list of preferred values given 
in the table Y. 

The next procedure is one which will 
enable the correct bias circuit to be 
set up by the computer for the standing 
current required in the individual stages. 

Bias is determined by (Rl, R2, R3, 
IC1, IC2, IC3, VCC, IC, DIC, BETA, 
B. T1 and T2). Information is thus de¬ 
rived to set up the three resistors in the 
bias circuit (Rl, R2 and R3), to calcu¬ 
late the spread of current in the bias 
circuit (Icl, Ic2 and Ic3) for a given 
supply voltage (Vcc), a requested quies¬ 
cent current (Ic), for a tolerance on that 
current of die, with a transistor having 
a P of BETA, a £ spread factor of B, 
and for the circuit to work between the 
lowest temperature T1 and the highest 
temperature T2. 

In order to calculate the gain of the 
amplifier at any frequency, the pro¬ 
cedures GSR (G, ZIN, ZL, ZE, F, RBB, 
RBE, CBE, RBC, CBC. RCE, GM) and 
RCC (ATT, IMP, Z, Rl, R2, R3, Cl. 
C2, W) were written. The first pro¬ 
cedure calculates the gain G and the 
input impedance of a transistor with a 
load impedance ZL having a series 
feedback impedance ZE in the emitter 
at a frequency F with the hybrid-** 
parameters Rbb, Rbe, Cbe, Rbc, Cbc, 
Rce and gm. 

The second procedure calculates the 
attenuation and input impedance of the 
coupling network given the terminating 
impedance Z, the component values in 
the coupling network Rl, R2, R3, Cl 
and C2 and the angular frequency W. 
By using a combination of these pro¬ 
cedures, the gain of the amplifier can 
be calculated at any frequency. 

Final procedure is one which sets the 
values of the coupling capacitors to give 
the required bandwidth. The procedure 
BSR1 (CL, CU, DB, FL, FU, Rl, R2. 
R3, ZL, ZE, RBB, RBE, CBE, RBC, 
CBC, RCE, GM) calculates the value of 
the series capacitor CL and the shunt 
capacitor CU, to give a fall in gain of 


■o -4 

z 
< 


- 1 < 


Left. Figure 1, the circuit of the computer-designed 
video amplifier. Right. Figure 2, indicates how the 
calculated response shows close correlation with the 
measured performance. 
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DIGITAL VOLTMETER-RATIOMETER 



ELECTRONICS,INC 


k. i r^j -r^L_ t=>i\/ isici>rNi 


Features: 

LOW COST $1,259 Ex. Duty 

0.01% ±1 DIGIT ACCURACY 
AUTOMATIC POLARITY 



4-PLACE READING ON ALL RANGES 
100 MICROVOLTS RESOLUTION 
(LOWEST RANGE) 

4 MANUAL RANGES, 

2 FUNCTIONS (IV TO 1000V, 1:1 TO 1000:1 
RATIOS) 

I CONTROL, RANGE AND FUNCTION 
HIGH INPUT RESISTANCE 
SOLID-STATE REFERENCE AND CIRCUITRY 
BIDIRECTIONAL TRACKING LOGIC 
OPTIONS 

AUTOMATIC RANGING $220 EXTRA 
BIQUINARY OR BCD ELECTRICAL OUTPUT 
CABINET OR INSTRUMENT RACKMOUNT- 
ING 


DC VOLTAGE CALIBRATOR 


MODEL 324 

HIGH ACCURACY AND STABILITY 
COMBINED WITH PORTABILITY 

$1,160 Ex. Duty 

ACCURACY: within 0.01% 

STABILITY: 30 PPM/24 hours 
50 PPM/30 days 

VOLTAGE: 0 to ±111 l.l 10V 
RANGES: 10V, 100V, 1000V 
OVERANGE: >10% 

MINIMUM STEP: IOuV 



RONALD J. T. PAYNE 


PTY. LTD. 

Head Office New South Wales Branch 


CURRENT: to 25 mA 
OUTPUT: isolated 


385 BRIDGE ROAD, 
RICHMOND, VIC. 
Tel.: 42-1416 


12 WHITING, STREET, 
ARTARMON, N.S.W. 
Tel.: 43-1988 


STOP PRESS 

Now D.V.M. by Cohn 
530 Series 5 digit 
Accuracy if reading 0.005% 

Voltage range 0.0000 to 999.99 
Ratio range 0.0000: I to ±99,999:1 
Automatic ranging 
$1726 Ex. Duty 


Please send me deteiled literature on the following 

□ DIGITAL VOLTMETERS 

□ VOLTAGE CALIBRATORS 

□ OTHER EQUIPMENT. 


NAME . 

COMPANY ... 

ADDRESS ... EA4 
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NEW SATELLITE AERIAL FOR GOONH1LLY 


Britain's space communications earth station at Goonhilly 
Downs, Cornwall, is to have a second aerial system for inter¬ 
continental communication via satellite. The British Post 
Office has awarded a contract worth more than $3.5-million 
to the Marconi Company for the aerial and associated equip¬ 
ment. 


DB at the lower frequency FL and the 
upper frequency FU for a transistor 
having series feedback and the coupling 
network shown. 

The design program is written using 
these procedures, the first part calculat¬ 
ing the values of the bias resistors, the 
decoupling capacitors and the load and 
emitter resistors required to give the 
specified gain and gain stability. The 
second part of the program calculates 
the values of the series and shunt capaci¬ 
tors which determine the bandwidth of 
the amplifier. 

In each case, values are adjusted to 
be within 10 per cent of the actual value 
required, to give the bandwidth in the 
specification. The program could easily 
be extended to give greater accuracy 
than this, but then more time would 
be required in the calculation. 

As the capacitors are only calculated 
to be within 10 per cent, the bandwidth 
of the designed amplifier may differ 
slightly from the bandwidth called for, 
so the third part of the program cal¬ 
culates the gain frequency response of 
the designed amplifier and shows where 
the amplifier differs from the bandwidth 
called for. 

The close correlation between the 
computed calculation and the practical 
response of the amplifier is shown in 
figure 2. Many amplifiers have been 
designed using this program and these 
have all shown equally good agreement 
between theory and practice. 

Obviously, this technique can easily 
be extended to cover a wide range of 
standard circuit configurations, but the 
computer can do more than this. By 
developing generalised methods of non¬ 
linear analysis, the non-linear perform¬ 
ance of amplifiers, oscillators and mixers 
can be investigated and eventually speci¬ 
fied in the design. At the moment, 
noise figure, intermodulation products, 
cross-modulation and noise in oscillators 
can only be investigated by building 
practical circuits and carrying out ex¬ 
tensive measurements. 

Computer techniques should short- 
circuit all this and enable the design 
specification to include the non-linear 
performance allowed in the circuit. 

The design of silicon integrated cir¬ 
cuits is certainly one that should be 
carried out by computer, as it is very 
difficult and, in some cases, impossible 
to simulate these circuits with conven¬ 
tional components. This will become 
particularly important with the advent 
of large-scale integration. 

The final step is to extend the com¬ 
puter calculation to include the perform¬ 
ance of the circuits connected together 
in a given practical layout, calculating 
all the necessary feedbacks and the 
effectiveness of the screening introduced 
between circuits. This would enable a 
designer to check his layout by com¬ 
puter, modify it, re-check and so on. 
until he achieves the desired practical 
‘ performance. This sort of interplay 
between the designer and the computer 
will require very good methods of com¬ 
munication, one of which is already in 
being in the form of the cathode ray 
tube display. 

We are only at the beginning of the 
computer age and should regard our¬ 
selves as carrying a very large letter L. 
I am sure that the much more sophis¬ 
ticated methods of communicating with 
the computer and the much faster com¬ 
puters of the future, will make what 1 
have just written seem very elementary. 
(“Electronics Weekly,” 18/1/67). Q 


With more than five times the band¬ 
width of the original Goonhilly earth 
station, Goonhilly II will be able to take 
full advantage of the increased flexibi¬ 
lity of the Intelsat III satellites, to be 
launched over the Atlantic and Indian 
Ocean in 1968. These satellites will be 
able to transmit and receive signals from 
a number of different earth 
stations simultaneously, and Goonhilly 
will therefore be able to provide com¬ 
prehensive telephone, data and television 
links between Britain and well over two- 
thirds of the inhabited area of the earth. 

The station is not expected to work to 
the Intelsat II satellites, one of which is 
to be put into stationary orbit over the 
Atlantic. This particular satellite will be 
used by the Cable and Wireless earth 
station on Ascension Island, which will 
supply part of the world-wide communi¬ 
cations network for the American 
“Apollo” program. 

Both the high power transmitter and 
the ultra-sensitive receiving system have 
been designed by Marconi engineers to 
take full advantage of these new satel¬ 
lites, and to ensure the highest possible 
quality of performance. 

The part of the receiver system closest 
to the aerial will work at a temperature 
lower than 250 degrees C below zero— 
close to the temperature of liquid helium. 
This will reduce -the noise produced in 
the receiver system, and will make it 
possible to amplify the tiny signals from 
space with the minimum of Interference 
from background noise, thus enabling 
the station to receive simultaneously te¬ 
levision signals and many telephone 
channels. 

A major feature of this new station 
is the ability of the equipment to be 
operational for 99.9 per cent of the time, 
In effect, this means that it must be 
capable of operaition for 24 hours per 
day for very long periods. To ensure 
that this very high degree of reliability 
is achieved, the Marconi design incorpor¬ 
ates extensive duplication and monitor¬ 
ing throughout all critical electronic 
areas. Furthermore the 'performance of 
the complete system will conform to the 
relevant international recommendations 
for telephone and television channels, 
and with the performance specifications 
of the Intelsat satellites. 

The 90ft diameter aerial, a limited 
steerability model, will cover a 210 
degree arc in azimuth, to enable it to 
work both the Atlantic and Indian Ocean 
satellites. The entire 550-ton structure, 
including transmitters, receivers, and an¬ 
cillary equipment, will pivot in azimuth, 
driven by four SCR-fed DC motors ge¬ 
nerating a total of 60h.p.; these will be 
able to point the entire structure with an 
accuracy better than one minute of arc 
in winds of 47 m.p.h. gusting to 66 m.p.h. 


when autotract facility is in operation. 
Additionally, the aerial can be moved 
from one satellite to another at a speed 
of 10 degrees per minute in azimuth and 
5 degrees per minute in elevation. 

The transmitter will use wideband 
travelling wave tubes to provide the final 
peak saturation power output of lOkW. 
A TWT was chosen for its overall system 
performance in a wideband system in 
preference to klystrons since each indi¬ 
vidual carrier would require a complete 
klystron transmitter whereas the entire 
500MHz band can be covered by a 
simple TWT amplifier. The TWT is also 
likely to prove more reliable, as no 
mechanical tuning is involved. The gain 
of each of the TWT stages to be used 
will be of the order of 30dB, through¬ 
out the entire civil satellite communica¬ 
tions band of 5,925MHz to 6,425MHz. 

The receiving system will be based on 
the use of a low noise parametric ampli¬ 
fier mounted on the back of the dish 
structure, to provide a combination of 
low noise performance with a very wide 
band width of 500MHz. This perform¬ 
ance will be very close to the present 
day achievable limit. 

A closed-cycle cryogenic system will 
use gaseous helium operating at approxi¬ 
mately -257 degrees C, close to the 
liquid helium temperature. This system 
has the advantage that it will operate 
for long periods without any need for 
topping up. 

The receiver will cover the complete 
satellite communications band from 
3,700MHz to 4,200MHz, including all 
possible channels from both the Intelsat 
II and III type satellites, as well as from 
the Intelsat I (Early Bird) satellite. 

Satellites will be tracked using a 
beacon signal transmitted by the satel¬ 
lite. The signal from this beacon will be 
separated from the communication car¬ 
rier signals in the waveguide branching 
network, and fed into the tracking re¬ 
ceiver. 

The tracking signal itself will be deriv¬ 
ed from a rotation of the horn feed at 
the vertex of the dish, to produce a 
conical scanning motion of the beam. 
This conical motion, only 0.4 minutes of 
arc off centre, will produce modulation 
of the received signal reducing to zero 
when the beam is pointing directly at 
the satellite. The depth of this modula¬ 
tion will be directly proportional to the 
aerial pointing error, and will be used 
to control a servo system to drive the 
aerial into the correct position. The 
direction of this error will be determined 
by the phase of the error signal, and 
two voltages, produced by comparison of 
the received signal with referenced sig¬ 
nals, will give error voltages for correc¬ 
tions in the two axes of rotation of the 
aerial. B 
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Acetate *1507 




MAGNETIC RECORDING TAPE 


PM ms 

FOR II 
III II.S.A 
PROFESSIONAL 
QUALITY TAPE 


‘brand 5’ has top quality features 


America’s finest professional quality recording tape 
is now available in Australia at half the price of any 
other comparable tape. It is fully imported in sealed 
boxes from the U.S.A. 

All “brand five” tape has high remanence iron oxide 
emulsion coated on to the best quality acetate or 
polyester base material. It is supplied with green/red 
leaders at both ends. There is no squeal, np gum¬ 


ming of heads and reduced head wear with “brand 
five" special dry synthetic lubricant which gives new 
protection for valuable equipment. 

“brand five” is a long-lasting non-abrasive tape which 
will give magnificent results in all high fidelity mono 
and stereo recordings to the most exacting profession¬ 
al standards and for the home enthusiast. You will 
hear a new naturalness to sound with brilliant highs 
and full depth lows! 


LOOK AT THESE PRICES-COMPARE 10 OTHER TAPES 


T IK! 


Description 

Other 

Tapes 

Our 

Price 



ON 

1 7" REELS 



15D7 

1200' 

1.5 

Mil Acetate 

$5.00 $2.50 

10D7 

1800' 

1.0 

Mil Acetate 

5.98 

2.99 

10D7M 

1800' 

1.0 

Mil Polyester 

7.70 

3.85 

5D7M 

2400' 

.5 

Mil Polyester 

9.30 

4.65 

5D7MT 

2400' 

.5 

Mil Tensil. Poly. 

10.50 

5.25 

5D7MS 

3600' 

.48 

Mil Polyester 

15.90 

7.95 

5D7MTS 

3600' 

.48 

Mil Tensil. Poly. 

17.90 

8.95 



ON 5" REELS 



15D5 

600' 

1.5 

Mil Acetate 

$3.60 $1.80 

10D5 

900' 

1.0 

Mil Acetate 

3.96 

1.98 

10D5M 

900' 

1.0 

Mil Polyester 

5.32 

2.66 

5D5M 

1200' 

.5 

Mil Polyester 

5.70 

2.85 

5D5MTS 

1800' 

.48 

Mil Tensil. Poly. 

9.96 

4.98 


Yo e 


Description 

Other 

Tapes 

Our 

Price 



ON 5*" REELS 



15D57 

800' 

1.5 Mil Acetate 

$4.66 $2.33 

10D57 

1200' 

1.0 Mil Acetate 

5.10 

2.55 

10D57M 

1200' 

1.0 Mil Polyester 

6.66 

3.33 

5D57M 

1800' 

.5 Mil Polyester 

7.98 

3.99 

CORRESPONDENCE TAPE ON 3" 

REELS 


15D3 

150' 

1.5 Mil Acetate 

$1.00 $0.50 

15C3* 

150' 

1.5 Mil Acetate 

1.32 

0.66 

10D3 

225' 

1.0 Mil Acetate 

1.30 

0.65 

10C3* 

225' 

1.0 Mil Acetate 

1.54 

0.77 

10C3M* 

225' 

1.0 Mil Polyester 

1.76 

0.88 

5C3M* 

300' 

.5 Mil Polyester 

1.98 

0.99 

CORRESPONDENCE TAPE ON 3*" 

REELS 


5C32M* 

600' 

.5 Mil Polyester 

$3.54 $1.77 



^Plastic re-usable mailing carton. 


AVAILABLE AT ALL 
mm RADIO, RECORD 
Arm TAPE STORES 


I Please send me full details on “brand five" tape 
I together with a comparable price list. 

! Name . 


Address 


My tape recorder is 


SHEEN CORPORATION LTD. 88 king street, Sydney, phone 25-1989 


2 $ 
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SCIENTIFIC AND 
INDUSTRIAL NEWS 


Latest ILS for Australian Airports 

The latest type of improved Instrument Landing System 
(ILS) has been ordered for two runways at Melbourne’s Tulla- 
marine Airport, and for the extended north-south runway presently 
under construction at the Kingsford-Smith Airport, Sydney. The 
order has been placed by the Department of Supply with 
Standard Telephones and Cables Pty. Ltd., of Sydney, for equip¬ 
ment designed in England by S.T.C. Ltd. The Australian company 
will undertake part manufacture of the equipment ordered. 

The Instrument Landing System is specified by the Inter¬ 
national Civil Aviation Organisation (I.C.A.O.)—the United 
Nations agency responsible for codifying all matters pertaining 
to civil aviation—as the standard non-visual aid to final approach 
and landing of aircraft. The basic system evolved during World 
War 11 and has been used with only minor changes for civil 
use ever since, although the actual ground and airborne equip¬ 
ment has been refined considerably. 

I.C.A.O. recognises three performance categories for ILS 
equipment. The first, Cat. I, permits a pilot to make an instrument 
approach down to 200 feet from the ground. The accuracy 
is such that if there is not good visibility at this point, the 
landing attempt must be discontinued. Present ILS installations 
in Australia are rated for Cat. I operation. Cat II installations 
are more stable and less subject to possible interfeience and 
descent to less than 100 feet may be permitted before an 
approach is broken off. 

Category III operation calls for reliable guidance down to 
and along the airport runway. The accuracy and stability must 
be such that tne automatic pilot may actually land the aircraft 
with the human pilot only looking on. To date, ono installation 
has been certified as capable of regular Cat. Ill operation, but 
the ground transmitting equipment to be installed at Sydney 
and Melbourne has been designed to provide Cat. Ill operation, 
when such a system is certified by I.C.A.O. 

Solid state circuitry is used throughout the equipment, and 
it has been designed to a specification which provides for an 
average time between failures of about 14 months, while the 
monitoring equipment, on which the overall reliability of the 
indications to pilots ultimately depends, is expected to fail on 
the average only once in three years. 


Technical training for students 

Through its Personnel Department, Standard Telephones and 
Cables Pty. Ltd. increased the facilities for practical training in 
electronics and communications for science and engineering stu¬ 
dents from universities during the recent summer vacation. Stu¬ 
dents employed during this period totalled 46, including seven 
from New Zealand, who flew to Sydney at their own expense, 
and groups of Colombo Plan and other Asian students. 

The scheme was initiated to provide employment for univer¬ 
sity students in all categories of engineering during their summer 
holidays, and to give the students an opportunity of working in 
industry and of mixing with the men in industry. In addition, it 
has given them a practical insight into the industry and its oppor¬ 
tunities, and has assisted them to fulfill the practical work require¬ 
ments for their degree studies. 

Before the students returned to their respective universities, 
they were addressed by Mr K. S. Brown, the Technical Director, 
on the subject “Engineering Developments in the Company Today 
and Tomorrow.” Mr Brown concluded his address by listing many 
developments currently being tested by research engineers at S.T.C., 
some of which, he said, would almost certainly have far-reaching 
effects on the communications industry in Australia in the next 
few years. 

The Managing Director, Sir Samuel Jones, said that S.T.C. 

What appears to be a flying saucer in this photograph 
is actually one half of a space fuel tank being built by 
Lockheed Missiles and Space Company to house liquid 
hydrogen rocket fuel . The tank’s light, strong con¬ 
struction is designed to facilitate longer and faster space 
expeditions. 


were among the top spenders on research and development and 
engineering in Australia. He told the students that the company 
offered wonderful opportunities for engineers and trainees, and 
invited them to consider employment at S.T.C. after finishing their 
courses. 


Tape adapter for car radios 

A new tape cassette player which can be used with an 
existing car radio has been developed by Electronic Industries 
Ltd. and will be in Australian production shortly. The company 
has already completed tooling for the manufacture of the 
cassettes, and is well advanced with tooling for the associated 
Astor playing attachment. 

Electronics Industries will also enter the pre-recorded tapG 
market with 5in and 7in reels, to be released under the 
Astor label, and plans to produce a tape cassette player for 
use in the home or as a portable unit. 

The cassettes to be manufactured by Electronic Industrie* 
will take the form of a small plastic case with moulded sides, 
while the player will be about the size of the average portable 
transistor radio. Playing speed will be l-7/8in per second. 

Details of the new device were given recently by Mr Graham 
Warner, the company’s chairman, who saiid it would take less 
than a second to plug in the cassette and obtain 30 minutes 
of uninterrupted playing. Each cassette would have two tracks 
one-fifteenth of an inch wide, and by simply removing the cassette, 
reversing it and replacing it in the player, it would play for 
another 30 minutes. 

Mr Warner said that complete playing systems for tape 
cassettes were already reaching the Australian market in limited 
numbers, from overseas sources, but the Astor equipment which 
took advantage of the existing playing facilities in the car 
radio would be an innovation in Australia. 


Tubeless TV camera 

RCA claims to have taken the first step towards a “new era 
of personal TV communication systems” with the delivery of ar. 
experimental tubeless television camera, smaller than a man’s 
hand, to the U.S. Air Force Avionics Laboratory at Dayton, 
Ohio. Instead of a pick-up tube, the camera has a solid state 
photoconductive image sensing panel. This, and the associated 
scanning generators, have been made by thin film technology. 

The panel has 32,400 photoconductive elements, which are 
deposited on a glass slide. These are scanned by pulsed signals 
which are applied to a matrix of X and Y thin metal conductors, 
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Precision Potentiometer or Rheostat? 

Actually, the Beckman Helipot Laboratory Potentiometer, Model LP-IO, is ideal for 
either requirement. The lightweight adjustable LP-IO is particularly useful in the 
laboratory and for experimental applications where temporary circuits are frequently 
altered or rebuilt. 

The LP-IO incorporates a Series A ten-turn Helipot precision potentiometer to pro¬ 
vide high resolution with fine resistance and linearity tolerances. 


Specification*? Check these! 

Range of total resistance .... 100 to 100,000 ohms 

Power rating at 25° C ambient.... 6.9 watts 

Mechanical and electrical rotation .. 10 turns 

Standard resistance tolerance... ± I % 

Standard linearity tolerance ... ± 0.1% 


For complete details on the Beckman Helipot Laboratory Potentiometer, Model 
LP-10. contact 

USD NEUTRONICS PTY. LTD. 

Cables and Telegraphic Address: Neutronics, Sydney. Phones: 439-1433, 439-1393. 

82 Alexander Street, Crow's Nest, N.S.W., Australia. 
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SCIENTIFIC NEWS —(.out. 


at each intersection of which as deposited one of the photo- 
conductive elements. 

When an image is focused on this array, the resistance of 
each photoconductive element varies, according to the intensity ot 
light failing on it. Scanning of the resistance pattern on the 
matrix, along both the X and Y axes, provides a signal which 
varies in accordance with the light image. The process of scan¬ 
ning the pattern of resistances is similar to the digital data 
read-out from a computer matrix store. Accordingly it would be 
possible to feed picture information from the camera directly to 
a computer for processing or storage. 

The scanning generators consist of two sets of circuits, each 
containing 540 thin^film transistors and other circuit elements, 
deposited on a glass slide. These are connected to the X and Y 
conductors of the matrix, respectively. Thin film circuitry relating 
to various control functions is carried on a fourth glass slide. 

The performance of the solid-state camera is as yet inferior 
to that of other types using pick-up tubes, but the company 
expects to be able to produce a model with comparable per¬ 
formance by the use of new circuit techniques, and the develop¬ 
ment of image sensing panels with 10 times more photoconductive 
elements than are used in the experimental model. 

RCA has also developed a miniature microwave transmitter 
which can be used to send pictures from the camera directly 
to a normal television receiver. 


Measuring thin films 

An instrument for measuring the thickness of thin films 
used in the manufacture of integrated circuits has been announced 
by the Taylor Hobson Division of the Rank Organisation, Great 
West Road. Brentford, England. Called the Talystep Height 
Measuring Instrument, it measures in millionths of an inch, or 
less, the thickness of the deposited films which make up the 
resistors, capacitors and transistors in integrated circuits. 

The Talystep has a maximum magnification of one million 
and a resolution of about 5 angstroms. The movement of a 
diamond stylus when tranversing a groove in the film or the 
edge ,of the film makes the measurement. This is amplified 
electronically and recorded graphically as the difference in level 
between the surface of the film and the substrate. 


To prevent damage to soft deposits, the stylus pressure 



The Talystep Height Measuring Instrument in use . The 
whole device is mounted on an anti-vibratlon platform . 


is kept very low and is adjustable from 5 milligrams down 
to 1 milligram. Maximum traverse of the stylus js O.lin and 
there are three traverse speeds which cause horizontal magnifica¬ 
tion on the recorder gaflaph of x50, x200 and x2000. A viewing 
microscope for the operator is provided. 


PAL/SECAM converters required 

Transcoders which will allow the exchange of colour tele¬ 
vision programs between countries using different systems are 
being developed in U.K. by the B.B.C. Engineers working on the 
equipment expect to have them working by the time the PAL 
colour service comes into operation an U.K, later this year, to 
allow colour TV exchanges with countries using the SECAM 
system. 

Considerable attention has been given to the problem of stan¬ 
dards conversion since the countries supportihg the rival PAL and 
SECAM systems decided to «o their own ways, following the 
breakdown of negotiations to choose a commbn system in Europe. 


International work on the problem has been co-ordinated by a 
working party nominated by the European Broadcasting Union. 
The same group has also been charged with the planning of trans¬ 
mission links which minimise or eliminate double systems con¬ 
version. 

This problem is likely to be complicated by any American 
participation in international colour exchanges. In any case, stan¬ 
dards converters to change American 525-line 60-field N.T.S.C. 
system to the European PAL system are regarded as essential, be¬ 
cause most broadcasting authorities are expected to make use of 
video tape recordings of colour TV programs originating in 
America. 

This would require the use of a field storage converter, which 
is regarded as a much more complex project than a systems trans¬ 
coder. It is understood that the B.B.C. is trying to develop a field 
storage converter in time for the Olympic Games to be held in 
Mexico in 1968, so that direct transmission via satellite will be 
possible. 


Aerials for new Antarctic bases 

Australian scientific and exploration teams working in the 
Antarctic will soon have an uninterrupted, direct, 24 hours 
communicatioxis service with Australia, New Zealand and South 
Africa. The streamlined trunk communications link will be 
established following the installation of three fixed, HF, long 
distance lo« periodic aerials at the Australian bases, Mawson 
or Wilkes. The unique aerial system was designed and developed 
in Australia by Standard Telephones and Cables Pty. Limited 
specially for long range communications in the worst weather 
conditions. (See story in January, 1967 issue of “ELECTRONICS 
Australia.”) 

The fixed, vertically polarised aerials will replace the older 
rhombic type aerial system which was found to be unsatisfactory 
for the Antarctic, as it depends for its efficiency on the 
presence of a good conductive ground beneath the aerial. The 
ground at Wilkes and Mawson and other such bases is dry 
and non-conductive, and it is in such conditions that the new 
lop periodic aerials can be employed to overcome the problem 
with greatly improved efficiency. 

The main advantage of the log periodic aerial is that it 
is vertically polarised, working at maximum efficiency in “free 
space,” independent of whether there is a good electrical earth 
or not. 

Other reasons why the new aerial system was selected for 
the Antarctic were: 

It has been designed to withstand winds in excess of 150 
miles an hour. 

Because of the need for changing frequencies, it was neces¬ 
sary to have a broad band aerial, capable of accepting any 
of the Antarctic transmitter frequencies without adjustment. 

Because of the limitation on the amount of transmitter 
power, it was necessary to have an aerial with extraordinary 
efficiency. 

The aerial arrays will be erected by External Affairs Depart¬ 
ment technicians during the next Antarctic summer — an eight 
weeks period which occurs sometime between December and 
April. 

When the new aerial system is installed, all the administrative 
and most of the scientific information at Mawson and Wilkes, 
as well as personal messages can be transmitted on radio waves, 
day or night, summer or winter. Engineers claim that the radio¬ 
telephone circuit between the Antarctic and Australia will be 
as good as, if not slightly better than, the reception between 
Sydney and Asia, 



Artist's sketch of the special aerials designed for Aus¬ 
tralia's Antarctic bases . 
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24-Watt Stereo Amplifier 

THE STAR SA-30 


FULL 

STEREO CONTROLS 



3- Position Selector Switch 

4- Position mode Switch 
—Mono Left. Mono Right. 
Stereo. Reverse 

Dual Concentric 
Treble Control 
Dual Concentric 
Bass Control 
Dual Concentric 
Volume/Balance Control 


© 

© 

O 
© 

Pilot Light Indicator 


Rumble Filter Switch 
Phase Reverse Switch 


© 

<E> 


Speaker-Headphone 
Selector Switch 


Headphone Jack 



SPECIFICATIONS 

Power Output: 12 watts per channel stereo. 24-watts mon¬ 
aural operation.„ Frequency Response: 20-100,000 CPS ± 
ldb at 1 watt, 50 50,000 CPS ldb at 12 watts. Hum and 
Noise: Mag Phone—56 db below rated output, Tuner—73 
db below rated output. Distortion: less than 1% total har¬ 
monic distortion at 12 watts (1KC), less than .25% total 
harmonic distortion at 1 watt (1KC), Sensitivity: Low Level 
(Mag Input) 5mv at full output, High Level .6v at full out¬ 
put. Outputs: Dual 8 and 16 ohm impedance speaker out¬ 
puts. Dual Tape outputs, Tube Complement: Total of 8, 
3-12AX7, 4-6GW8. 1-5AR4. 


Dual 12-Watt Starao Amplifier 

Coupled With a Versatile Stereo Preamplifier... Performance 
The Equal of Units 2 & 3 Times Its Power & Price. 


CHECK THESE 
QUALITY FEATURES 

Stereo Headphone Jack 

Independent Concentric Bass & 

Treble Controls For Each Channel 

^ Concentric Volume Balance Control 

Frequency Response: 20-100,000 CPS 

— 1 db at 1 Watt 

^ Hum & Noise—73 db Below Rated Output 

j High Sensitivity Allows Use 
v With Ail Stereo Cartridges 


Brilliant Stereo Performer ... an amplifier with the wide-range frequency response, 
low distortion, low hum and noise characteristics you'd expect of amplifiers 2, even 
3 times its power rating and many times its price. A full range of control facilities 
have been provided to assure complete Stereo capability and flexibility. Two dual 
concentric Bass and Treble controls provide separate and individual tone controls 
for. each channel. A dual concentric volume Control acts as an independent level 
control for each channel and allows precise channel balancing. Fast, easy operation 
between Stereo, Reverse Stereo, Monophonic Left channel and Monophonic Right 
channel is furnished by a Mode switch. A selector Switch furnishes switching from 
Aux, Tuner or Phono music sources. In addition slide switches are included for-. 
Rumble Filter (off-on) Phase (normal-reverse) and to take full advantage of the front 
panel Headphone jack a switch is provided for speaker or phone operation. Paired 
inputs located on the rear panel accommodate any of the ordinary stereo sound 
sources-inputs are included for magnetic, crystal or ceramic cartridges; Tuner, 
tape™ auxiliary (high output) plus Tape Out jacks for recording through your tape 
recorder. 

Beautifully styled in a low silhouette enclosure, color keyed to do justice to any 
decor. Ivory and gold front panel is contrasted by gold metal knobs and enclosure. 
ComDlete with cage and legs. Size: 5ViLxl2 7 /iWx8V'2"D. Shpg. wt., 20 lbs. 


A VAILABLE A T ALL GOOD 
HI-FI RETAILERS THROUGHOUT AUSTRALIA. 


32 


ELECTRONICS Australia , April , 7967 


MCX 4 A 



































SCIENTIFIC NEWS — cont. 


Atomic battery for ocean floor 

A new type of thermoelectric generator which will operate 
continuously and unattended for five years 20,000ft below the. 
surface of the ocean has been developed by scientists of the 
Westinghouse Astronuclear Laboratory, in the U.S.A. It has been 
developed for the U.S. Navy for such underwater applications as 
research instrument packages, sonar generators, communication, 
navigation and monitoring equipment. In many of these applica¬ 
tions, it is essential that the equipment be left undisturbed for a 
number of years. 

The generator, giving about 5 watts of power, consists of a 
number of cells of thermoelectric material, series parallel con¬ 
nected and with a radio isotope heat generator in the centre. 
One terminal of the thermocouple is heated by the generator 
while the other is cooled by the sea water. Strontium 90 will 
be used as the heat source. 


Solar water heaters 

A commercial application of solar heating is now operating 
successfully at Exmouth, North West Cape in Western 
Australia. 

On the site of a construction project, the unit is supplying 
hot water for 110 people residing in a caravan park at a rate 
of ten gallons of hot water per person per day, at a cost of 
1.8 cents per person. 

It is a large forced-circulation type of unit with oxidised 
copper sheets as collector plates and is suitable for commercial 
application where a cheap and copious supply of hot water can 
be obtained from solar energy. 

Installed capital cost was $8,000, but the cost of 1.8 cents 
per 10 gallons covers depreciation and maintenance, and the 
large transport and installation charges. The unit consists of 42 
solar collectors having an effective area of 630 square feet, and 
a 1000-gallon storage unit having a net working capacity of 
900 gallons. The supplier was S. W. Hart and Co. Pty. Ltd., of 
Perth. 


Gas welder uses water 

Two new gas welders, developed by a British company to 
increase gas output, are suitable for welding 20-gauge and 
16-gauge sheetmetal. The equipment, which is said to operate 
at a low cost, uses distilled water as a fuel. It is made by Mirco- 
Weld Ltd., of 86a Malden Road, New Malden, Surrey. 

The distilled water is converted into oxygen and hydrogen 
in a special cell and the gases mixed before burning. A special 
gas atomiser unit is supplied, which allows methyl alcohol to be 
entrained in the gas to vary flame characteristics. 

The equipment welds, brazes, solders and anneals metals and 
fuses, cuts and drills ceramics, carbides, glass and plastics. 
Fluxing additives can also be introduced to help silver soldering 
applications. 

A small or large high-temperature flame can be obtained 
at will, from an almost microscopic jet to one 3in long. The 
flame is clean, reducing or oxidising and reaches 4,000 to 6,000 
deg. F. Both units can be used as a source of pure gas with 
small modifications. 


Two channel pulse generator 

A new solid-state (all silicon) dual channel pulse/square 
wave generator which permits continuous control of virtually 
all output parameters has just been announced by the manu¬ 
facturer, Intercontinental Instruments, Inc., 500 Nuber Avenue, 
Mt. Vernon, New York. 

Designated Model PG-33 Dual Channel Pulse Generator, the 
new instrument is intended for general purpose laboratory and 
production use. It is designed to provide maximum flexibility 
in a moderately priced, compact pulse generator operating over 


Front panel and controls of the Model PG-33 Pulse 
Generator. 



This unusual armchair which should go a long way to 
solve personal viewing problems in the home was 
demonstrated at the recent Furniture Show held at 
Earls Court, London. The chair has an inbuilt minia¬ 
ture television receiver which folds away out of sight 
inside one of the arms when not in use. The chair 
built by Englender and Co. Ltd., of Weybridge 
and the TV set by Sinclair Electronics. 

the frequency range 0.1 Hz to 20MHz and with rise and fall 
times continuously variable from 5 nanoseconds to 1.0 second. 

The two independent output channels of the Model PG-33 
produce simultaneously both positive and negative current or 
voltage pulses, or square waves. Independent controls for each 
channel provide extremely broad continuous control of repetition 
rate, rise time, fall time, amplitude, width and pulse-to-pulse 
delay. The operating mode of each channel can be selected 
to provide single pulses, double pulses or square waves with 
independent control of width of Pulse 1, width of Pulse 2 and 
the delay between Pulse 1 and Pulse 2. Each channel is provided 
with a “normal-inverted” switch so that the complement of the 
normal output may be obtained. 

The PG-33 can be operated as either a voltage source 
having a 50 ohm impedance or as a current source, in which 
case the source impedance is a minimum of 500 ohms. In the 
current mode, each output channel of the generator can provide 
up to 200mA. The outputs are completely DC-coupled allowing 
operation at duty cycles of up to 100 per cent. By combining 
both channels, bipolar outputs of up to ± 10V as well as DC- 
offsets to 10V can be obtained. 

A Sync output is provided (front panel BNC) for triggering 
associated equipment. The PG-33 may be externally driven and/or 
gated at rates to 10MHz; a pushbutton permits the instrument 
to be operated as a “one-shot” device. 


Computerised traffic control 

An experimental road traffic control scheme is to be set up 
in U.K. by the Ministry of Transport, in the crowded centre 
of Glasgow. Aimed at assessing the advantages of various known 
types of traffic control, and investigating new methods, the very 
fast Marconi Myriad microelectronic computer has been selected 
to provide the process control facilities for this new scheme. 

An area of about one square mile in the central business 
and shopping district of Glasgow has been selected for this 
experiment. It includes some 80 traffic signals and four bridges 
over the Clyde. The traffic signals will all be connected directly 
to the computer, although normal methods of control will still 
be available. Myriad is the fastest process control computer cur¬ 
rently available in the world, and is particularly suited to this 
experimental situation where various traffic sensing devices will 
be used and the computing system has to be able to accept 
“real-time” information from a variety of sources. Very little 
provision will be made for manual operation of any part of 
these system which will have sufficient flexibility and space capac¬ 
ity to enable entirely new methods of traffic control to be tried, 
including some which may be developed during the course of 
the experiments. 
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■ dynamic microphones 



*MDF-600B 
cardioid microphone 

SPECIFICATIONS 
Impedance : 50 kQ 

Frequency Response : 100— 10,000 c/s±8 dB 
tSensitivity : -52 dB±3 dB, 

Dimensions : 148x48x34.5 mm without stand 
Cable : 4 0mm, 3 m 
Weight : IX lbs (525 g) 



DF-1DE 


SPECIFICATIONS 
Impedance : 50 kQ 

Frequency Response : 150—10,000c/s±8 dB 
tSensitivity: -57dB±3dB, 

Dimensions : 385.5 mm high 

21 mm diameter, microphone 
128 mm diameter, stand 
Cable : 4 0mm, 1.5 m 
Weight: 1 % lbs (840 g) with cable 



*DF-14B 


SPECIFICATIONS 

Impedance : 50 kQ Variable 

Frequency Response: 100 —10,000 c/s±8 dB 
tSensitivity: _48 dB±3dB, 

Dimensions: 136x75x47 mm 
Cable: 6 0mm, 4 m 
Weight: 2 lbs (900 g) 



DF-1 /*DF-1 B 

SPECIFICATIONS 
Impedance: 50 kQ 

Frequency Response: 100 —10,000 c/s±8 dB 
tSensitivity: —57 dB±3 dB. 

Dimensions : 21 mm diameter, 82.7 mm long 

Cable : 3 0mm, 1.5 m 

Weight: 3'.9oz (110 g) with cable 



DF-3 

SPECIFICATIONS 
Impedance: 50 kQ 

Frequency Response: 50 —12,000c/$±8dB 
tSensitivity: ~56dB±3dB, 

Dimensions: 33.5 mm diameter, 133 mm long 

Cable : 4 0mm, 1.5 m 

Weight: 9.0 oz (255 g) with cable 



DF-1 2/*DF-l 2B 

SPECIFICATIONS 
Impedance: 50 kQ 

Frequency Response: 80 —12,000 c/s±8 dB 
tSensitivity: -57 dB±3dB, 

Dimensions: 23 mm diameter, 158 mm long 

Cable : 3 0mm, 1.5 m 

Weight: 6.3 oz (180 g) with cable 



*DF-2B 

SPECIFICATIONS 
Impedance: 50 kQ 

Frequency Response: 100-10,000c/s±10dB 
tSensitivity: -56dB±3dB, 

Dimensions: 75x53x30 mm 
Cable : 3 0mm, 1.5 m 
Weight: 4.8 oz (136 g) with cable 



*DF-22B 


SPECIFICATIONS 
Impedance: 50 kQ 

Frequency Response: 50—12,000 c/s±7 dB 
tSensitivity: —57 dB±3 dB, 

Dimensions : 32.5 mm diameter, 220 mm long 
Cable : 6 0mm, 4 m 
Weight: IX lbs (575 g) 



*DF-51 B 

SPECIFICATIONS 
Impedance : 50 kQ 

Frequency Response: 150—8,000 c/s±7 dB 
tSensitivity: -57dB±3dB, 

Dimensions : 98 x 58 x 36 mm 
Cable: 6 0mm, 1.6m, Coiled 
Weight: 7.3 oz (207 g) with cable 


* with switch: 


t at 1,000 c/s, O dB= 1 V/,« bar 





(SOLE AGENT) 

Vf 

J\zephyr products pty. ltd. 

V I 70 BATESFORD ROAD. CHADSTONE, VICTORIA—PHONE 5(5-7231 

IS MANUFACTURERS OF RADIO & ELECTRICAL EQUIPMENT & COMPONENTS 




TAS.: Homecrafts-Tasmania. 199 Collins St., HOBART. 

Nichols Radio, 91 Wellinflton St., LAUNCESTON. 
QLD.: T. H. Martin Ptv. Ltd., 35 Charlotte St., BRISBANE. 
N.Z.: P. H. Rothschild & Co. Pty. Ltd., 83 Pretoria St., 
LOWER HUTT. P.O. Box 30/170. 


AGENTS: 

W.A.t D. K. Northover & Co., 337 Wellington St., PERTH. 
S.A.: Nell Muller Pty. Ltd., 8 Arthur St., UNLEY. 
N.S.W.: Jacoby. Mitchell A Co., 469-475 Kent Street. 
SYDNEY. 
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SCIENTIFIC NEWS-cont. 


Computer generated speech 

In the U.S.A., Bell Telephone Labora¬ 
tories have developed a computer generated 
model of the human vocal tract capable 
of producing accurate speech. 

The computer is programmed with 
geometric descriptions of vocal tract areas 
as they are shaped to produce sounds. In 
operation, the outline of the vocal tract is 
displayed on the tube of an oscilloscope, 
and the corresponding sound is heard 
through a loudspeaker. To produce recog¬ 
nisable words, rapid transitions between 
basic sounds are necessary, and these are 
automatically interpolated by the computer. 
The interpolations correspond to the 
motions of the vocal tract when words are 
produced. 

SHF signal generator 

Marconi Instruments Ltd., of Stevenage, 
Herts, U.K,, has announced a new SHF 
signal generator Type 6459, for single band 
operation ip the frequency range 3.5 to 
12GHz. Among applications for the instru¬ 
ment are the measurement of receiver sensi¬ 
tivity, selectivity and signal-to-noise ratio, 
as well as aerial gain and transmission line 
characteristics. 

Frequency modulated continuous wave, 
square wave and pulse wave forms are 
generated and an external modulator can 
be used with the signal generator. The 
pulse repetition rate is variable from 40 to 
4,000 pulses per second and the pulse 
width can be varied from 0.5 to 10 micro¬ 
seconds. Synchronising signals are produced 
simultaneously with the radio frequency 
pulse, or between three and 300 micro¬ 
seconds in advance of the pulse. The signal 
amplitude in either case is from -}-10V to 





The “Seafix” radio direction finder 
illustrated is claimed to be a high 
performance instrument, yet sells 
in U.K. for the low price of £28 
sterling. By using the two control 
knobs and tuning scale, marine 
and aircraft bearings and long¬ 
wave shipping weather forecasts 
can be obtained on a stethoscope 
type headset. The “ Seafix” incorpor¬ 
ates a precision, prismatic hand¬ 
bearing compass and is completely 
portable and waterproof. Two 
standard torch cells provide 
receiver power and illuminate the 
compass and receiver scale. Makers 
are Electronic Laboratories, 22 
Leigh Road, Haine Industrial 
Estate, Ramsgate, Kent. 



The European Space Research 
Organisation satellite ESRO 11 seen 
here was due to be launched from 
a site in U.S.A. in March , to 
carry out seven solar and cosmic 
radiation experiments. It is the first 
of a planned series of satellites to 
be launched by ESRO. Blast-off was 
timed so that the satellite will orbit 
continuously for 12 months during 
a period when sunspot activity is 
expected to reach a maximum. The 
operation is part of a co-operative 
program between ESRO and NASA 
(National Aeronautics and Space 
Administration) of the U.S.A. 

+50V. External signals can also be used 
to synchronise pulse output. 

The signal generator uses a plug-in 
Klystron oscillator in an external co-axial 
line cavity, frequency being determined by 
the position of a non-contacting piston 
coupled to the frequency scale and an 
automatic tracking network. The output 
level is read in dBm and microvolts from 
a calibrated attenuator, which is automatic¬ 
ally compensated for changes in frequency 
due to changes in ambient temperature. A 
power bridge circuit is connected to a dial 
from which the frequency can be read with 
a possible calibration error of less than 1 
per cent; frequency stability is within 0.005 
per cent per degree Centigrade. When 
direct connection is made from the instru¬ 
ment into a 50 ohm load, the generator 
power output is 0.223V to 0.1 microvolt 
(0 to — 127dBm); if an insertion probe 
is used, the output is 80 milliwatts. The 
power output accuracy is 2dBm from 
— 7 to -J27dBm when feeding a 50 ohm 
load within the frequency range 3.5 to 
11.5GHz. 

Moon landing computer 

A hybrid computing system used to 
simulate docking manoeuvres for the 
U.S.A.’s man-on-the-moon project (Apollo) 
hafc now been installed at the N.A.S.A. 
Computation and Analysis Division at 
Houston, Texas. It will be put into opera¬ 
tion immediately, in L.E.M. (Lunar Excur¬ 
sion Module) studies. 

The system, which cost about $1.25 mil¬ 
lion, was simplied by Electronic Associates 
Inc., of New Jersey. It consists of two 
E.A.I. 8800 analogue/hybrid and one 
E.A.I. 8400 digital computing systems. 

The system will be programmed for an 
operation which calls for two attached 
modules to separate in lunar orbit z then 
for L.E M. to land on the moon while the 
second module, called C.S.M. (Command 
and Service Module) remains in orbit. Sub¬ 
sequently, L.E.M. will rejoin C.S.M., where 
the astronauts will transfer to C.S.M., jetti¬ 
son L.E.M., and return to earth. {2 



is the safe precise 
way to bring the 
stylus — 


to the record 
groove. 


Today’s light tracking forces and delicate 
stylus assemblies have increased the dan¬ 
ger of record damage from manual han¬ 
dling. The Lab 80’s ingenious tone arm 
cueing control eliminates this hazard... 
works three ways: 

1 To. Pla y a sin g le record; Press “Man¬ 
ual”. The arm stays suspended a half inch 
over the record. Position the tone arm over 
the starting groove. Now, simply press the 
cueing control and the stylus gently lowers. 

2 To pause during manual or automatic 
play. 

3 To locate an y g roove accurately and 
safely. 

The Lab 80’s cueing control works beau¬ 
tifully whether you’re playing a 
single record or a stack of eight. 



For full particulars of the range of 10 models, and 
name of your nearest Garrard retailer, write to the 
Main Distributor for N.S.W., British Merchandising 
Pty. Ltd., 60 Clarence St., Sydney. 29-1571. 


WORLD'S FINEST 
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Logic and counting circuits — 11 


Completing the Demonstrator 


Description of a demonstrator unit which may be used both 
as a tuitional device and as a design breadboard for low and 
medium speed digital circuitry. 

by Jamieson Rowe 


Certain of the earlier articles in this 
series gave a partial description of a 
demonstrator unit which the author has 
developed as a digital teaching device 
and breadboarding unit to assist in the 
design of low-speed logic circuitry. As 
space problems prevented the completion 
of the description in later articles, this 
will now be done. 

In order that the description of the 
unit should be reasonably unified the 
information given in the earlier articles 
will be repeated so that the present 
article will contain all the published 
constructional information. While this 
could conceivably be criticised from the 
viewpoint of economy of magazine space, 
the repetition is believed to be worth¬ 
while in terms of convenience. 

In commencing the description of the 
unit as a whole perhaps the first thing 
which should be noted is that it has 
been designed primarily as a teaching 
tool. The aim has been to produce a 
system capable of demonstrating the 
principles of circuit logic and digital 
techniques, <at a cost which it is hoped 
will lie within the range of all interested 
in such teaching facilities. 

To this end the circuitry employed 
has been kept as simple as possible and, 
in all cases, we have tried to use the 
cheapest and most readily obtained com¬ 
ponents. No attempt has been made to 
use exotic circuitry or devices in an 
attempt to push performance to the pre¬ 
sent “state of the art.” Hence relative 
to modern digital circuit techniques the 
unit must be regarded as some¬ 
what primitive. 


While the unit cannot therefore be 
regarded as the basis of practical high- 
performance digital circuitry, it may 
nevertheless prove of value as a bread¬ 
boarding system to assist in the design 
of low and medium-speed circuitry. Most 
of the circuits used have been found to 
operate well at speeds in excess 
of 20KHz, and the flexibility which has 
been incorporated in the interests of 
effective demonstration should make the 
unit equally suitable for the mocking- 
up of a variety of configurations. 

As may be seen from the photographs 
the prototype demonstrator has been con¬ 
structed using metalwork from the well- 
known “Lektrokit” range. We selected 
prefabricated metalwork for the project 
on the basis that it gives a polished 
and businesslike appearance while in¬ 
volving a minimum of skill in fabrica¬ 
tion. 

The demonstrator circuitry is con¬ 
structed on four full-width single height 
Lektrokit panels, code LK-401. The 
four panels are mounted in a small 
Lektrokit rack assembled from the Kit 
No. 1 (code LKR-5011). To facilitiate 
mounting in the rack each panel is fitted 
with side plates (code LK-301, 2 re¬ 
quired per panel) and rack adapter 
brackets (code LK-601, 2 required per 
panel). In addition the two lower panels 
are fitted with chassis rails to support 
full-width wiring strips (code LK-201, 
2 required per panel), and the lowest 
panel uses two No. 1 chassis plates 
(code LK-111) to support the power sup¬ 
ply components. 

Most of the wiring of the prototype 


is achieved using “Vero-board” copper 
conductor laminate strip. Three Vero- 
board strips coded 4/1001 are required, 
one being cut approximately in half 
lengthwise to produce half-width strips 
for the two upper panels. A full strip 
is used for the third panel, while the 
fourth panel uses an 8in length which is 
cut from the third 1 strip. 

Both Vero-board and Lektrokit com¬ 
ponents are imjf>orted into this country 
by E.M.I. (Australia) Pty. Ltd., and all 
parts from these lines used in the de¬ 
monstrator may be ordered from these 
firm or their agents via the usual parts 
suppliers. In N.S.W. orders may be 
placed with Watkin Wynne Pty. Ltd., 
of P.O. Box 318, Crow's Nest, who are 
the State distributors. 

The uppermost of the four panels pro¬ 
vides six logic gates of the type shown 
in figure 1. As may be seen, the gates 
use simple resistor-transistor logic 
(RTL), and include a small lamp which 
indicates the positive output condition. 

The gates are nominally labelled 
“NOR” elements as they perform the 
NOR operation in positive logic (1 = 4- 
9V, 0 — 0V). However, as we have seen 
in earlier articles of this series the logi¬ 
cal function of a circuit or device mav 
be interpreter in a number of ways, 
according to the assigned logic polarity 
convention. 

Hence if the negative logic convention 
is used (1 =rOV, 0=-4-9V), the gates will 
perform the NAND operation; again, 
with the positive-negative and nega¬ 
tive-positive mixed polarity conven¬ 
tions they will perform the OR 
and AND operations respectively. 
And if a single input is used 
with either the positive or negative con¬ 
ventions, the gates perform the NOT 
operation. In other words, any of the 
basic logical operations may be perform¬ 
ed by assigning the appropriate polarity 
convention. 



Above are front and rear views of the top panel of the demonstrator s 
which provides six “NOR” gates. The circuit used is at above right. 
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AC 127.2 N 647.etc. 


K)0K 
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I00K 

DO—AW- 


- +9V 


I L 



—c z 

(OUTPUT! 


50mA 

LAMP 


Fig. | RTL "NOR" GATE (6 REQD.) 

... 

| CONSTRUCTORS, PLEASE NOTE | 

| Glossy prints of the demonstrator 
1 panels are available via the In- § 
= formation Service at 50c each I 
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The unit set up 
for demonstration 
of analog - to - 
digital conversion . 




Above is the wiring pattern used for a single gate on the “NOR” panel. 
Six of these gates are used , each wired as above. 




Front and rear views of the second panel , which provides four flip-flops 
of either the gated R-S or J-K variety as desired. 


Computers 

need 

electronics 

technicians 

Have you ever thought 
about joining the rapidly ex¬ 
panding computer industry? 

The pay is good and with 
this rapid expansion, there is 
ample opportunity for ad¬ 
vancement. 

Control Data, manufac¬ 
turers of the world's most 
powerful computers, has a 
constant demand for 
suitably qualified young 
men. 

Technicians are needed to 
maintain computers in all 
States of Australia, as well 
as the Far East. 

No matter if you have not 
worked on a computer be¬ 
fore — provided you know 
your electronics. Control 
Data has carefully planned 
training courses to intro¬ 
duce you to its wide range 
of computers. 

Like to know more about 
these opportunities? Then 
get in touch with Walter 
Cavill our Customer En¬ 
gineering Manager at the 
Australian head office, 



598 St. Kilda Road, 
MELBOURNE 
Telephone 51-1321 
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ADCOLA 

“M” SERIES PRECISION SOLDERING & DE-SOLDERING TOOLS 



M20 1 OZ. 1/8" DIA. TIP: 


FOUR “TRICLAD” TIP SIZES 

MICRO MINIATURE ELECTRONICS 
6 volt, 12 volt, 24 volt, 32 volt, AC/DC 


FOUR “TRICLAD" TIP SIZES 


M64 3i OZS. 3/16" DIA. TIP: 


RADIO AND TV ASSEMBLY AND 
SERVICING 

230-250 volt and all lower voltage 
ranges AC/DC 


TWELVE “TRICLAD” TIP SIZES 


M207 4 OZS. 1/4" DIA. TIP: 


RADIO AND TV SOLDERING AND DE¬ 
SOLDERING 

230-250 volt and all lower voltage 
ranges AC/DC 


"The soldered joint is the link between com¬ 
ponents in the most scientifically designed and 
developed apparatus the world has ever known. 
One faulty joint can upset the functioning of the 
apparatus." 

"The first important decision in Radio or Elec¬ 
tronics is the careful selection of a Precision 
Soldering Tool.” 


PRECISION MADE 
THOROUGHLY TESTED 
ACCURATELY CALIBRATED 
EASILY APPLIED 
EFFICIENT AND RELIABLE 
CORRECT TIP TEMPERATURE 
RIGHT TIP SIZE AND SHAPE 
LIGHT WEIGHT- 
FINE BALANCE 
FINGERTIP GRIP 
SLIM BARREL 
CONSTANT OPERATION 
MAINS VOLTAGE APPROVED 
AVAILABLE ALL VOLT RANGES 
NO TRANSFORMER NECESSARY 
STANDARD IN RAN. 

STANDARD IN ARMY 
STANDARD IN R.A.A.F. 

STANDARD IN P.M.G. 

STANDARD IN COMPUTER FIRMS 
STANDARD IN SPACE TRACKING 
AUSTRALIAN MADE 
SERVICE IN ALL STATES 
QUALITY GUARANTEED 



Available from all Principal Radio and Electrical Components Suppliers. 

Further information is available from: 

N.S.W. H. Rowe & Co. Pty. Ltd., 512 Punchbowl Road, Lakemba. Tel.: 75-0681 
S.A. F. R. Mayfield Pty. Ltd., 11 Halifax Street, Adelaide. Tel.: 8-4131 
Qld. T. H. Martin Pty. Ltd., 56-74 Edward Street, Brisbane. Tel.: 2-0555 
W.A. C. L. Sedunary & Co., 126 Brown Street, East Perth. Tel.: 23-2551 

ADCOLA PRODUCTS PTY. LIMITED, 12 CHURCHILL STREET, MONT ALBERT, 
MELBOURNE. Tel.: 88-4351 


ADCOLA 
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* REQUIRED IF MADE AS J-K ELEMENT 

PANEL FLIP-FLOP (4 REQP.) 


At left is the circuit used for the panel flip-flops, while 
above is the wiring pattern . The four flip-flops used will 
normally have identical wiring patterns . 




It should perhaps be noted that ou 
put lamp will only light for “true” (i; 
output when the output polarity conven¬ 
tion is positive. Hence for the negative 
and positive-negative mixed conventions 
the lighting of the lamp must be inter¬ 
preted as signifying that the output is 
false (0). 

A further use for the gates from the 
viewpoint of the demonstrator as a whole 
is that they may be used purely as binary 
readout devices. Thus for example they 
may be used to demonstrate the state of 
the flip-flops on the second panel, or the 
output value of any of the other 
elements. 

The only point to note in this regard 
is that, as indicators, the gates involve 
logical inversion; so that the lamp lights 
when the point to which the gate is 
connected is at 0V. Hence, to arrange 
the gates to indicate the “set” (Y=l) 
state of the flip-flops, where the latter 
are assigned the positive convention, they 
would be connected not to the flip-flop 
Y terminals but to the Y-complement 
terminals. 

Each gate uses seven half-watt resis¬ 
tors, two NPN transistors and a 6V 
50mA lamp of the “No. 2 Post Office 
Switchboard” variety. One of the transis¬ 
tors (Tl) is a low-cost general purpose 
silicon planar type BC108, 2N3565 or 
similar, and the other (T2) is a low-cost 
medium power germanium type AC 127, 
2N647 or similar. 

The input and output connections for 
each gate are made available on the 
front panel via small ‘‘banana” jacks, as 
may be seen. The lames are mounted 
to the panel adjacent to their correspond¬ 
ing output jacks using close-fitting 5/16 
in rubber grommets. In the prototype, 
ied jacks have been used for 
the input terminals of each gate, 
and black jacks for the output 
terminals. 

The wiring of the gates should be 
fairly clear from the diagram of figure 2, 
which shows a single element. Note that 
the strip of Vero-board used for the gates 
is 11 conductors wide, and that 
the second conductors from either side 
are used as supply rails for 


Front and rear views of the third panel , which provides circuitry for 
BCD-decimal decoding, decimal readout, and digital-to-analog and 
analog-to-digital conversion . 

all six elements. (As mentioned earlier gated R-S or J-K types, the latter ver- 
the strip used for the gates is cut from sion requiring additional resistors, 
one of ihe 4/1001 stock strips, the re- The number of flip-flops has been 
mainder of which is used for the second fixed at four as this is the smallest 
panel wiring.) number which permits demonstration of 

The wiring strip is fastened to the | U common counting and shifting con¬ 
front panel by means of three small figurations. A larger number could, of 
“U” brackets which are clamped to the course, ; be used and this may be con em¬ 
panel by three of the ‘-output” banana P lated ‘ f cost is of secondary considera- 
jacks. The brackets are bent up from tion; however, for most purposes, four 
scraps of sheet aluminium approxi- ) vl1 * be ft> ur| d quite satisfactory, A smal- 

mately Sin x jin. The construction n V mber , wo , uld l ™‘ t tbe fl ® xlt ?! ht y 0 
should be apparent from the photographs. tbe demonstrator quite drastically and 

. should not be considered except in spe- 

The front panel is provided with logic c j a i circumstances, 
symbols and appropriate lettering using The circuitry used in the flip-flops is 
indian ink and wax-transfer “rub-on” again based upon simple resistor-trans¬ 
lettering. To protect the markings from sistor logic. Commutating capacitors 
wear, the panel is sprayed With clear (47pF) are used to extend operation to 
lacquer before the jacks and lamps are about 50KHz, which limit may be ex- 
filled. tended further if recharging diodes are 

The second panel of the demonstrator used across the gating resistors. The 
provides four flip-flops whiich use the transistors used are again NPN silicon 
circuit shown in figure 3. As may be planar general - purpose types BC108, 
seen the flip-flops may be wired as either 2N3565 or similar. 
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THE NEW 
ORTOFON S15 



lllliilii 




The new 0RT0F0N S15 Moving Coil Cartridge 
completely satisfies its own specification. 
While the famous SPU series is still con¬ 
sidered to be the best stereo cartridge avail¬ 
able so far, advances in modern recordings 
have demanded even higher compliance and 
a vertical 15° tracking angle. The new 0RT0- 
FON S15 Series is the ultimate in design and 
no-compromise precision engineering. 

Why does 0RT0F0N retain the moving coil 
system? Most magnetic cartridges— variable 
reluctance, moving iron and moving magnet 
types —suffer from problems associated with 
non-linear hysteresis and transient break-up. 
Magnetic saturation and negative compliance 
due to the pull of a steady magnetic field 
cause distorted wave forms. Only the 0RT0- 
FON moving coil principle obviates these 
deficiencies. 

Field strengths even in excess of 15 Kilogauss 
are possible with the ORTOFON moving coil 
system ... if the magnetic field is linear 
as in the case of ORTOFON, output is depen¬ 
dent only on coil velocity. Signal to noise 
ratio is improved with the increased output; 
the end result is a stable, distortion-free 
cartridge which is reliable, predictable and 
consistent. 


ACCLAIMED 
AS THE 
WORLD’S 



The superbly polished elliptical diamond stylus 
of the S15 Series is fully protected against 
damage should the cartridge be accidentally 
dropped to the record surface. Tracking angle 
is precisely 15° when cartridge and arm are 
parallel to the record; the most complex 
wave form may be tracked at IV 2 grams stylus 
pressure. Freedom from distortion is obvious 
toward the centre of the record where pinch 
effect is always a problem. 

The complete cartridge assembly is surrounded 
by a mumetal shield — making hum pick-up 
so low it is difficult to measure. 

Stereo reproduction is more demanding than 
ever before — even minute distortion makes 
an otherwise perfect system sound second- 
rate. The audio enthusiast seeking the ulti¬ 
mate in high fidelity reproduction can pur¬ 
chase the new ORTOFON S15 Series cartridge 
with complete confidence. The most realistic 
high fidelity sound originates with ORTOFON! 
SPECIFICATIONS: 

Frequency response: 20-20,000 Hz. ± 2 dB. 
Static compliance: 20 x 10—6 cm/dyne. 

Channel separation: 20-30 dB. 

Stylus: 0.0007 x 0.0003 elliptical diamond. 
Tracking angle: 15°. 

Equivalent mass: 0.9 mg. 



Australian National Distributors: 

70 


Head Office: 28 Elizabeth Street, Melbourne, Vic, 

Tel, 63 8101 (4 lines) 

Sydney Office; 26 Ridge Street, North Sydney, N.S.W. 
Tel. 92 3890 





INTERSTATE REPRESENTATIVES: 


'mmmssmm 


S.A.: Eilco Sales Ply. Ltd., 7-9 Osmond Terrace, Norwood, S.A. Tel. 63 4844 
Q’land: Sydney G. Hughes, 154-158 Arthur St., New Farm, Brisbane. Tel. 58 1014 
W.A.: Athol M. Hill, 613-615 Wellington Street, Perth. Tel. 21 7861 
Tas.: K. W. McCulloch Pty. Ltd., 109 York Street, Launceston. Tel. 2 5322 
A.C.T.:.Australian Physical Laboratories, P.0. Box 225, Canberra City. 

Tel. 4 3010 (Mr. J. E. Howe) 

N.T.: Pfitzner’s Music House, Smith Street, Darwin. Tel. 3801 
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When the flip-flops are wired as gated 
R-S types, the gating terminals are mark¬ 
ed “SG” and “RG,” and 6.8K gating 
resistors are used—with or without re¬ 
charging diodes as desired. Alternatively, 
if the flip-flops are wired as J-K types, 
the 6.8 K resistors 'are taken internally 
to the output terminals and additional 
10K resistors taken to the gating termi¬ 
nals which are now marked “J” and “K.” 
If recharging diodes are desired for ex¬ 
tended frequency range, four will be re¬ 
quired for each J-K flip-flop. 

As with the first panel, the flip-flops are 
wired on a Vero-board strip with their 
connections made available on the front 
panel via small banana jacks. In this 
case multiple jacks are used for the “T” 
and output terminals to facilitate inter¬ 
connections between elements. Red jacks 
are used for the Y, SG (J) and DR 
connections, and black jacks for the re¬ 
mainder. 

The four flip-flops are connected to a 
common reset line via 10K resistors and 
isolating diodes, and may be reset as a 
group using either a push-button or a 
pulse applied to a common reset terminal 
wired to the line. In addition each flip- 


Above is the cir¬ 
cuit of the de¬ 
coding matrix, 
and at right that 
of a readout 
driver. Ten of the 
latter are re¬ 
quired, one for 
each decimal out¬ 
put . 



flop is fitted with -a direct reset (DR) 
terminal of its own to permit individual 
resetting. 

No series resistance is used for the 
DR inputs in order that they may be 
used for pulse resetting, using pulses 
derived from other flip-flops — for 


example, in the demonstration of feed¬ 
back BCD counting. 

As it will occasionally be necessary 
to perform individual direct resetting of 
flip-flops (for example, when it is re¬ 
quired to set initial conditions for the 
demonstration of a shift register or nor- 
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HANSEN METERS 

FULLY COVERED BY GUARANTEE 


MODEL M70 

PRICE: $81.50 

plus Tax F.OR. Sydney 


MODEL SM 

PRICE: $19.00 

plus Tax F.OR. Sydney 


Sensitivity: DC-33,000 opv 

AC-15,000 opv 
Volts: DC-0 to 3000 [7 ranges) 
AC -0 to 3000 (8 ranges) 

Current: DC:0-300uA (2 ranges) 
0-300mA (3 ranges) 0-I2A (2 
ranges) AC: 0 to I2A (2 ranges) 
Ohms: 0-200K 0-200 Meg 

(4 ranges) 

Capacity: 0-2000uF (5 ranges) 
Inductance: 0-I0.000H (4 ranges) 
GM: 0-20,000 umhos 

Decibels -28 to 4* 58 
RF Volts: 0-1200 rms 
0-3500 p-p 


6 ranges) 
4 ranges) 
l 4 ranges) 


Sensitivity: 


DC:20,000 opv 
AC:5,000 opv. 
Volts: DC:0-700 (7 ranges) 

AC:0-700 (6 ranges) 
Current: DC:O-50uA, 0-7-140mA 
Ohms: 0-5-500K: 0-50 Megs. 

Capacity: 0-0.03 - 0.6 uF 

Inductance: 0-5-500H 

Decibels: -20 to 4-59 

RF Volts: 0-14 rms: 0-40 p-p 


Sensitivity: 

Volts: 

Current: 

Ohms: 

Capacity: 

Inductance: 

Decibels: 

S Meter & Tube 


DC:20,000 opv. 
AC: 10,000 opv. 
DC:0-600 (6 ranges) 
AC:O-6O0 (4 ranges) 
DC:0-50uA-l 2mA- 
300mA 

0-I0K: 1-10-100 Megs 
0-0.03-0.6 uF 
0-5000H 
-15 to 4*58 
Emission Tests 


Sensitivity: DC:6000 opv. 

AC:2,700 opv. 
Volts DC:0-600 (5 ranges) 

AC:0-600 (4 ranges) 
Current DC: 0-300uA: 0-12 

-300mA 

Ohms: 0-2QK:0-2-200 Megs 

Capacity: 0-0-l-0-2uF 

Inductance: 0-I000H 

Decibels: -15 to 4*58 

S Meter & Tube Emission Tests 


MODEL FN 

PRICE: $31.50 

plus Tax F.OR. Sydney 


MODEL SC 

PRICE: $15.15 

plus Tax F.OR. Sydney 


JACOBY, MITCHELL & Co. Pty. Ltd 


469-475 KENT STREET, SYDNEY. 


26-2651 


BRANCHES: 

MELBOURNE: ADELAIDE 

15 ABBOTSFORD ST., 652 SOUTH ROAD, 
NTH. MELBOURNE. GLANDORE. (53-6117.) 
(30-2491-2) _ 


BRISBANE: 

T. H. MARTIN P./L., 
56-74 EDWARD ST. 
(20-555.) 


AGENTS: 

PERTH: TASMANIA: 

C. F. LIDDELOW & CO., K. W. McCULLOCH P./L. 
252 WILLIAM ST., P.O. BOX 606G, 

PERTH. (281102.) LAUNCESTON. (2-5322.) 
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At right is the wiring pattern used 
for the decoding and readout 
section of the third panel , which 
occupies the left half of the wir¬ 
ing strip . 

mal ring counter) it should be noted 
that this MUST NOT be done by simply 
connecting the DR terminals to the 
+9V line. Because there is no protective 
resistance in series with the DR 
terminals, this will result in damage of 
transistor T2. 

To allow direct resetting of individual 
flip-flops to be done safely the fourth 
panel of the demonstrator includes two 
terminals which are connected to +9V 
via 10K resistors. The flip-flop DR 
terminals may be connected to these 
terminals via one of two push-buttons 
which are also provided on the fourth 
panel. 

Figure 4 shows the wiring arrange¬ 
ment used for the flip-flops. Note that the 
Vero-board strip used is 11 conductors 
wide, and that the second and third 
conductors from the top and the fourth 
from the bottom are again used as com¬ 
mon supply lines for the four flip-flops. 
These are used for -f 9V, common reset 
and earth respectively. 

The general construction of the flip- 
flop panel is very similar to that of the 
NOR gate panel. As before, the wiring 
strip is fastened to the front panel using 
small aluminium “U” brackets clamped 
under three of the banana jacks. The 
panel symbols and lettering are again 
achieved using indian ink and rub-on 
letters. 

The third panel of the demonstrator 
provides facilities for the demonstration 
of 2421 BCD-decimal decoding, decimal 
readout, and digital-to-analog and ana- 
log-to-digital conversion. The left half 
of the panel is used for decoding and 
readout circuitry and the right half for 
conversion circuitry. 

The circuit of the matrix used for 
2421 BCD-decimal decoding is shown in 
figure 5. As may be seen, it uses both 
resistors and diodes in a positive-logic 
AND configuration. An AND decoder 
has been used in order that positive- 
logic electrical decimal outputs may be 
available in addition to the visual read¬ 
out; resistors have been used for the 
“1” connections to keep costs to a 
minimum. 

The eight BCD inputs to the matrix 
are connected to a horizontal row of 
banana jacks along the top of the panel 
symbol, with red jacks for the Y input 
connections and black jacks for those 
connecting to the Y-complement inputs. 
The ten decimal outputs of the matrix 
are taken in turn to the readout driver 
amplifiers, whose outputs are taken to 
both the readout unit and a double 
vertical row of jacks to the left of the 
panel symbol. Red jacks are used for the 
odd decimal outputs and black for the 
even outputs. 

Ten driver amplifiers are used, one for 
each decimal digit, and all are identical. 
Figure 6 shows the circuit used. As may 
be seen it is a simple two-stage com¬ 
plementary DC amplifier using a low- 
cost NPN silicon planar transistor type 
BC108, 2N3565 or similar and a low- 
cost medium power PNP germanium 
type OC74N or similar. 

The silicon diode in the first stage 
emitter circuit is a single component 
which is shared by the first stages of 
all ten drivers, its purpose is to provide 



a small amount of cut-off bias to en- The output of each driver connects via 
sure that non-selected drivers do not a power diode to the appropriate lamp 
conduct due to residual voltages which of the readout unit. The common lamp 
may be produced by the matrix. Such return of the readout unit is taken in 
residual voltages tend to be produced turn to a slide switch so that the read- 
due to the non-zero voltage drops across out may be disabled when not required, 
saturated flip-flop transistors and decod- The diodes in series with each lamp 
ing diodes. prevent electrical interaction between 
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ELCO (AUSTRALASIA) PTY. LTD. 

(a subsidiary of International Resistance Holdings Ltd.) 

THE CRESCENT, KINGSGROVE, N.S.W. 
Telephone: 50-0111 (20 LINES) 


POST COUPON NOW 

Please forward details of VECTOR kit 


NAME. 

ADDRESS. 


STATE 


V/67.1 


Solderless 
Circuit Detail. 


T30 Spring Clips. 


Kit 22X 

Typical assembly 
With added 
components 


SAVES CIRCUIT DESIGN TIME! 


SAVE SET-UP TIME ON EXPERIMENTAL CIRCUITRY 

The Vector EXPERIMENTER’S CHASSIS provides quick set up 
of electronic circuitry with simple hand tools. Intended mainly 
for mock-ups, the structure is also suitable for more perma¬ 
nent use and may be mounted on racks or in cabinets with 
added adaptor plates. The construction is highly flexible and 
parts can be readily cut to make other sizes than those 
supplied. 

Kit 22X is for quick set-up of transistor and similar circuitry. 
It has combination transistor sockets with pig tail wires. 
These fit transistor pins "in-line” or in the triangular 
"JETEC" configuration. Sockets are on saddles which mount 
above the punched board. Transistor leads may also be 
clipped into the unique SPRINGCLIP terminals provided. 
Sockets for power transistors are also supplied. 


UNIQUE SOLDERLESS TERMINAL 

The heart of the system is the Vector SOLDER 
LESS SPRINGCLIP Terminal. T30N. SPRING- 
CLIPS hold as many as six component leads 
without soldering or crimping wires. This 
allows re-use and prevents heat damage to 
expensive components. Contact resistance is 
less than .01 ohms. 

£ EASY TO USE || ECONOMICAL 
0 SAVES DAMAGE TO EXPENSIVE 
COMPONENTS A PERMITS RE USE 
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ts’, T?;} 6C)05,2N3565,etc. T4,j. 2N3638AJDC202, etc. 



2 x 2N3638A. OC202. etc. 



ANALOG COMPARATOR 

Fig. 8 CONVERSION CIRCUITRY 



0-6V VARIABLE SUPPLY 


the drivers when the readout is disabled. 

The readout unit employed is of the 
edge-lit engraved plastic sheet variety, 
employing miniature 12V 100mA lamps. 
Designated the Koten RK-E1. it mav be 
ordered via the usual parts suppliers 
from Craftsman Glass Pty. Ltd., of 460 
Bexley Road, Bexley, N.S.W. This unit 
is particularly suited to the demonstrat¬ 
or because of its modest cost, small 
physical size and low-voltage operation. 

As may be seen from the photograph 
of the rear of the third panel, the de- 


Above is the circuitry used for i 
digital conversion seet'n 


coding matrix and readout drivers are 
wired using one half of a full-length 
4/1001 Vero-board strip. The wiring of 
the prototype is shown in figure 7 for 
those who wish to duplicate the arrange¬ 
ment used. Note that the diodes in series 
with the readout lamps are not mounted 
on the strip, but form the connections 
between the strip and the readout unit. 

The conversion section of the third 

ELECTRONICS , 


he digital-to-analog and analog-to 
n of the third panel . 

panel comprises a digital-to-analog con¬ 
verter (DAC) for 2421 BCD, an analog 
comparator and a small 0-6V variable 
DC supply used to provide an analog 
test signal. The circuitry involved is 
shown in figure 8. As may be seen the 
emphasis is again on circuit simplicity 
and the use of low-cost components. 

The DAC circuit is of the simple 
SPST weighted-resistor type, using tran- 
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One of the best 

TRANSCRIPTION UNITS 



4-Pole constant velocity (15 
watt) Motor. Speed variation 
continues from 15 to 80 R.P.M. 
with Click stop at 16—33Vb— 
45—^78 R.P.M. Wow & Flutter 
Maximum 0.2%; Rumble and 
Hum negligible. Turntable 12" 
x 8 lb. Unit: 15%" Long; 13 Va" 
Wide; 5V 2 " High. 


in the world... 


GOLDRING 



GL-70 

The new Goldring Lenco GL70 Transcription unit is unique. It features an 8 lb. 
non-magnetic diecast turntable dynamically balanced with lapped steel centre 
spindle running in sintered bronze bush bearings. The on-off switch automatically 
disengages the idler wheel from the turntable underside, preventing "flats” 
developing and also operates a microlift mechanism for the pick-up arm, 
allowing precise selection of record track and manual lowering of pick-up head. 
The positive vertical drive system allows for continuously variable turntable 
speeds. Adjustable pick-up arm with detachable head shell. 


GOLDRING 


ENGINEERING (A’ASIA) PTY. LTD. 


N.S.W.: 443 Kent Street, Sydney 29.1528 W.A.: 91 Hay St., Subiaco, Perth. 8.4988/9 

VIC.: 368 Little Bourke Street, QLD.: 235 Edward Street, Brisbane 2.3247 

Melbourne 67.1197 S.A.: 77 Wright Street, Adelaide 51.5117 

GE:P343 
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f 9V 
<EG. 


6V 


0/P 


EARTH 


O/P 


+ 9V 
REG. 


WIRING OF CONVERSION CIRCUITRY 



sistor switching from positive input 
logic. Transistor pairs T1-T2, T3-T4, 
T5-T6 and T7-T8 are the input driver- 
switch combinations, and in each case 
the second transistor of the pair is 
turned “on” when a logical 1 (+9V) is 
applied to the input terminal. 

The emitters of the switch transistors 
connect to the regulated +9V line, which 
acts as the reference voltage, and the 
collectors connect to the appropriate 
high-stability resistors Rl, R2, R3, and 
R4. Hence each digital input is respon¬ 
sible for an appropriate increment in the 
total current nl passed by the four 
resistors. 

Transistors T9-T12 form a simple 
DC amplifier which derives from the 
basic DAC output current a propor¬ 
tional voltage ranging from 0-5.5V DC. 
The output voltage is monitored by a 
small meter and is made available at 
a panel jack for inspection on a CRO, 
connection to the analog comparator, 
and so on. 

Transistor T9 is an input emitter 
follower, in “inverted” configuration to 
give a low “offset.” The latter term 
describes a range in input quantity 
values which is treated by a device as 
if all the values included do not differ 
from zero. If a standard emitter fol¬ 
lower were used offset would tend to be 
high due to the turn-on voltage of 
the base-emitter junction. 

Transistor T10 is a feedback mixer 
and voltage amplifier used to stabilise 
and adjust the gain. Til is an output 
emitter follower, while T12 is used 
to provide an adjustable bias on T9 
for zero setting the analog output. 

The analog comparator is again a 
simple circuit, using four low-cost tran¬ 
sistors. T13 and T14 are input emitter 
followers, again of the “inverted” type 
to provide low offset. Silicon PNP 
transistors are used because of their 
low leakage. 

T13 and T14 share a common 
emitter resistor, T14 being coupled to 
the resistor via a diode D1 which 


Above is the wiring pattern used for the conversion circuitry, which 
occupies the right half of the third panel wiring strip , 


Front and rear views of the fourth and final panel, which provides cir¬ 
cuitry for timing, control and power supply . 


serves to provide it with a small initial 
hold-off bias. The collector of T14 
is coupled to the base of T15, which 
in turn couples to output transistor 
T16 to give a high voltage amplifi¬ 
cation. 

Transistor T15 is a silicon planar 
NPN type BC108, 2N3565 or similar. 
T16 may be either a silicon planar 
type 2N3638A or a germanium type 
AC 126 or similar. Diode D1 should 
be a silicon type BA 100, 1N4009 or 
similar. 

The 0-6V analog supply is a simple 
inverted emitter follower arrangement 
using a silicon 2N3638A or a ger¬ 
manium OC74N or similar. 


As may be seen from the photograph 
the four BCD input jacks are in a 
horizontal row near the top centre of 
the panel, with the meter and DAC 
analog output jack at the right. Beneath 
the meter is the comparator symbol 
and its input and output jacks, while 
the control knob and jack for the 
0-6V supply tare to the left of the 
comparator. Black banana jacks are 
used for the DAC analog output and 
the negative comparator input, and red 
jacks for the remaining connections. 

The wiring of the conversion cir¬ 
cuitry is shown in figure 9 for those 
who wish to duplicate the prototype. 
Note that the two preset pots for 
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SANWA ELECTRIC 
INSTRUMENT CO. LTD. 


Top value, protected 

MULTI-TESTERS 






The Model 370-ES measures 
AC and DC current up to 
10 amperes. An overcurrent 
control circuit incorporated automatically suppresses 
high current to protect the meter movement from 
accidental damage. The moving coil is guarded by 
a replaceable shunt against burning out. 

Measurement ranges available 

DC voltage: 0.5v, 2.5v, 10v, 50v, 250v, 500v, lOOOv, 5000v 
(20k n/v) 

AC voltage: 2.5v, lOv, 50v, 250v, lOOOv (4k n/v) 

DC current: 50/xa, lma, lOma, 50ma, 250ma, la, 10a 
AC current: 250ma, la, 10a 

Resistance: From 30 ohms to 300k ohms Midscale in four 
ranges. Volume level: — 20--1- 62db 


The Model U-50D is a pocket-size, 
high performance circuit tester 
equipped with a meter movement 
of 35 microamperes in sensitivity. 
The high internal resistance of 20k ohms per volt 
for DC and 8K ohms per volt of AC ranges accurately 
measures voltages of high impedance circuits. 

A protection circuit safeguards the meter movement. 
Shunt adaptors are available to give ranges up to 
25 amperes DC. 

Measurement ranges available 

DC voltage: O.lv, 0.5v, 5v, 50v, 250v, lOOOv (20k n/v) 

AC voltage: 2.5v, lOv, 50v, 250v, lOOOv (8k n/v) 

DC current: 50/xa, 0.5ma, 5ma, 50ma, 250ma 
Resistance: From 50 ohms to 50k ohms in four ranges 
Volume level: — 20^ + 62db 


The high-sensitivity 
suspension band 
movement of 34.5 
microampere is frictionless 
and accurate. Structurally, the moving 
part is shock-proof, withstanding impact and vibration. 
Ranges are smoothly changed over by a unique 
designed rotary-ring switch. The meter movement is 
automatically protected from accidental impression of 
high current. The LI and LV scales provided check all 
types of semi-conductors. The germanium diode recti¬ 
fier extends frequency response of the low AC voltage 
ranges up to 100k cycles. Even the AC 250 volt range 
checks voltages of 20k cycles. 

Measurement ranges available 

DC voltage: 0.25v, 2.5v, lOv, 50v, 250v, 500v, lOOOv (25k n/v) 

AC voltage: 2.5v, lOv, 50v, 250v, 500v, lOOOv (5k n/v) 

DC current: 40/xa, 0.5ma, 5ma, 50ma, 500ma 

Resistance: From 100 ohms to 250k ohms Midscale in four 

ranges. Load current: LI — 15ma, 1.5ma, 150/xa 

Load voltage: LY — 1.5v 

Volume level: — 10— + lOdb, + 5— + 36db 


Don’t miss the Warburton Franki 
Instrumentation Exhibition, May 
24 and 25, in the 'Princess’ Room, 
Metropole Hotel, 10.00 a.m. to 
7.00 p.m. 


PHILLIP ST 


PHILLIP ST 


METROPOLE 
HOTEL 


£ 


ELIZABETH ST 


YOUNG ST 


CASTLEREAGH ST. 


Lorrus st. 


Sanwa Muliti-testers are available from: 



WARBURTON FRANKI 


ADELAIDE: 204 Flinders St., 233-233. BRISBANE: 13 Chester St., 
Fortitude Valley, 51-5121. CANBERRA: P.O. Box 750, Canberra City. 
A.C.T. 4-7755; MELBOURNE: 220 Park St., Sth. Melb. 69-0151. 
MOUNT GAMBIER: 92 Penola Road, 23-841; NEWCASTLE WEST: 
844 Hunter St., 61-4077. PERTH: Henderson Instrument Co. Pty. Ltd., 
309 Hay Street, Subiaco, 8-4131. SYDNEY: 307 Kent St., 29-1111. 
WOLLONGONG: 140 Keira St., 2-5444. HOBART & LAUNCESTON: 
Associated Agencies Pty. Ltd. and appointed wholesalers. 
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Above is the circuitry used in the fourth panel . It includes pulse gener¬ 
ators, Schmitt triggers , gates and control flip-flops. 


the DAC amplifier are mounted on the 
wiring strip between the analog com¬ 
parator and 0-6V supply wiring. 

The fourth and lowest panel of the 
demonstrator is that concerned with 
timing, control and power supply. It 
provides fixed 50Hz and variable 1- 
400Hz pulse generators, a telephone 
dial/pushbutton pulser, three Schmitt 
triggers, two pulse AND gates, two 
control flip-flops, two “floating” push¬ 
buttons, and a power unit which de¬ 
livers supply voltages for the complete 
demonstrator. 

Figure 10 shows the circuitry in¬ 
volved in the fourth panel, while the 
layout of the panel may be seen in 
the photograph. 

A unijunction relaxation oscillator is 
used to generate pulses which may be 
varied from l-400Hz. The unijunction 
employed may be either of the economy 
types 2N2646 or 2N2160. 

An OC74N or similar PNP germa¬ 


nium medium-power type is used to 
generate pulses from the telephone dial 
or the microswitch pushbutton. The 
0.47uF capacitor in the collector circuit 
of the transistor is for suppression 
of spurious pulses due to contact 
bounce. 

Telephone dial mechanisms may be 
obtained at modest cost from disposals 
sources. The contacts to use in this 
circuit are those which are normally 
closed, opening only for the actual 
pulsing. Note that the push-button used 
for single pulsing should be of the 
microswitch variety for reliable 
operation. 

Fixed 50Hz pulses are made available 
at a panel terminal via a resistor con¬ 
nected to one secondary of the power 
transformer. 

Three Schmitt triggers are provided 
for squaring-up signals from the pulse 
sources and from external sources of 
signals. All three are identical and 


SERVICE 

BILL TURNBULL offers you 
service on Hi Fidelity equip¬ 
ment Tape Recorders, Com¬ 
munication Receivers and 
Electronic Test Equipment. 

25 years experience 
Ml work guaranteed 

BILL TURNBULL 

II ELLALONG ROAD, 
CREMORNE, N.S.W. 90 4825 
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Enquiries for data, designs and delivery to: 


SYDNEY: 301 Castlereagh St., Sydney. MELBOURNE: 109 Burwood Rd., Hawthorn. ADELAIDE: 105 Port Rd., Hlndmarsh. PERTH: 457 Beaufort Rd., Highgate. 
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The wiring pattern used on the Vero-board strip of the fourth panel. 

Power supply wiring is simple and has not been shown. *? rs . *?, r direct resetting of flip-flops, 

* 6 * etc.). Black jacks are used for the re¬ 

wired to the simple circuit shown. Note 
that the input circuit contains no pro¬ 
tection, so that if external sources of 
signal are used with the demonstrator 
ihey should be limited in amplitude to 
less than rt 4 volts. 

Two puise AND gates are provided 
to serve as signal gales for counter, 
frequency meter, ADC and similar con¬ 
figurations. Both are identical and wired 
to the simple circuit shown. The logic 
polarity at the control input is positive: 
the gate is "open” when the control 
input is at 49 V, and “closed” when 
it is at OV. 

Two control flip-flops are provided 
both for signal-gate control and as 
demonstation units in their own right. 

One (FF1) is a gated R-S type wired 
internally for toggling-mode operation, 
while the other (FF2) is a simple R-S 
type fitted only with pulse set (PS) and 
reset (PR) inputs. Using these it is 
possible to set up almost all of the 
standard control configurations. 

The power supply unit consists of 
two separate voltage doubler circuits 
using low-voltage silicon diodes. A series 
regulator circuit in one is used to provide 
both T9V for the conversion circuitry 
and approximately —W for the zero set 
circuit of the DAC output amplifier. 

The second rectifier circuit supplies 
4- 12V for the readout drivers together 
with approximately +9V for the re¬ 
mainder of the demonstrator. The 4-9V 
output is provided using a shunt regula¬ 
tor which is referenced to the output 
of the first supply. 1 

As with the first three panels, the 
fourth panel employs simple circuitry 
and low-cost components. In all cases 
the aim has been to provide satisfactory 
performance at minimum expense. 

With the exception of the power supply 
circuitry the wiring of the fourth panel 
is achieved using an 8in length of 4/1001 
Vero-board strip. A wiring diagram for 
the panel is shown in figure 11 for the 


benefit of those wishing to duplicate 
the original. No wiring diagram is shown 
for the power supply wiring as this is 
sufficiently simple and non-critical for 
the constructor to conveniently devise 
his own layout on the two LK-111 
chassis plates. 

On the front of the fourth panel red 
banana jacks are used for the pulser 
outputs, the Schmitt outputs, the pulse 
inputs and outputs of the pulse AND 
gates, the DS, T and Y connections 
for FF1, the PS and Y connections 
for FF2, and the four 49V outputs 
(two of which have 10K isolation resis- 


maimng connections. 

Note that a double-pole mains switch 
and neon pilot lamp are mounted on 
the panel beneath the telephone dial. 
Note also that multiple output jacks are 
fitted to the Schmitt triggers, the pulse 
AND gates and the control flip-flops 
for ease of interconnection. 

This completes the description of the 
digital demonstrator. In the next and 
final article in this series it is hoped 
to give a brief idea of the many logical 
operations and configurations which it 
may be used to demonstrate. 

(To be continued) 
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. MANUFACTURERS ANO DISTRIBUTORS OF ELECTRONIC COMPONENTS 


ELECTRONIC ENGINEERS 


. COIL WINDING SPECIALISTS 


SPECIAL ANNOUNCEMENT 

To meet the increasing demand for our products we are 
pleased to announce that our new offices and factory are 
now located at:— 

29 MARTIN PLACE, GLEN WAVERLEY, VICTORIA. 

Telephone 232-4833 

Jlittle dump 

EJHDcnsmS 


Long-reach 


PRECISION PLIERS 
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CERAMIC TETRODE WITH 
INTEGRAL BOILER 



The first commercial ceramic tetrode with an integral vapour cooling system has been introduced 
into the extensive range of power tubes available from Amalgamated Wireless Valve Co. Pty. Ltd. 
This new tetrode, the CY1170J, is intended for use in audio amplifiers, linear amplifiers, class ‘C' 
amplifiers and oscillators. It will operate at full ratings up to 30 Mc/s and will deliver an output 
power of 82.5 kW under class 'C' unmodulated conditions. 

The advanced concept of combining ceramic construction with the recently developed 'built-in' 
method of vapour cooling results in major advantages to both designer and equipment user. 

For further information on the ceramic tetrode contact Amalgamated Wireless Valve Co. Pty. Ltd., 
Private Mailbag, Ermington, N.S.W., or any interstate office. 



AMALGAMATED 


WIRELESS VALVE 


CO. PTY. LTD. 


SYDNEY • MELBOURNE • BRISBANE • ADELAIDE • PERTH • HOBART 
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Optieal/Ma^netie Preamp 
for Sound Projectors 


An up-to-the-minute design using a new field-effect tran¬ 
sistor in the input stage and with facilities for high quality 
reproduction from both optical and magnetic stripe sound 
tracks. Details are given for the use of either a conventional 
gas photocell or one of the newer silicon photovoltaic cells. 
The design is suitable for both 16mm and 9.5mm machines 
and is eminently suited for replacement of preamps in elderly 
valve equipment. 


by Jamieson Rowe 


It is almost six years now since we 
described a preamp or amplifier for 
sound movie projectors. The last preamp 
to be described was in February, 1961. 
and the last amplifier in April 1961. 
Both projects used valves, and. were de¬ 
signed solely for optical sound track 
reproduction. 

The 1961 designs proved capable of 
a high standard of performance, and 
over the years which followed their 
description we found insufficient rea¬ 
sons to supersede them. There seemed 
little point in attempting to improve 
upon their performance with more elab¬ 
orate valve circuitry; on the other hand 
it would have been quite difficult to 
achieve even comparable performance 
wijh the semiconductor devices then 
available. 

When we reviewed the situation re¬ 
cently, however, we found that two 
fairly recent developments seemed to 
indicate that a new design Wouldi be 
worthwhile. 

Perhaps the more important of the 
developments is that, during the years 
since the 1961 units were described, 
magnetic stripe sound tracks have be¬ 
come more popular. Certainly they have 
not superseded the long-established op¬ 
tical tracks, but they have undeniably 
taken their place in both amateur and 
professional circles as an alternative 
system. Hence it has become highly 
desirable that a modem sound installa¬ 
tion should have facilities for replay 
of both optical and magnetic tracks. 

The second development of relevance 
is that there have recently 'become avail¬ 
able, at attractive prices, transistors and 
other semiconductor devices which are 
eminently suitable for applications of this 
type. Thus it is now possible to design 
a semiconductor preamp, or amplifier 
which will perform at least as well—if 
not considerably better—than valve de¬ 
signs. 

Of particular significance in this re¬ 
gard are the low-cost junction field- 
effect transistors (JFETs) recently re¬ 
leased by Fairchild Australia Pty. Ltd., 
and the slicon photovoltaic cells avail¬ 
able at modest cost from such sources 
as the Ducon Division of the Plessey 
Components Group. 

The new preamp design which- we 
present in this article has been pro¬ 
duced with both the above developments 
taken into account. It employs the latest 
semiconductor devices, and provides a 
functional flexibility and standard of 
performance which should be found more 
than adequate for all modern amateur 
and semi-professional applications. It 
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should thus be found eminently suitable 
both for new systems and for replace¬ 
ment of older systems. 

The unit provides facilities for replay 
of both optical and magnetic stripe 
sound! tracks, a switch being used to 
select the system in operation. A third 
position of the switch provides for micro¬ 
phone input; in this position the unit 
will accept signals from either crystal 
or medium-to-high impedance magnetic 
microphones. 

Details are given whereby the unit 
can be arranged to operate in optical 
sound mode with either a conventional 
gas photocell or one of the newer silicon 
photovoltaic cells. 

The performance with the semicon¬ 
ductor cells will generally be some¬ 
what superior than with the established 
gas type, for a number of reasons. 

Whereas gas photocells have a res¬ 


ponse which is typically —3dB down at 
11 KHz, a typical silicon photovoltaic 
cell has a response to above lOOKHz. 
Also in contrast with the high-impedl- 
ance gas cell, the silicon cell is a low 
impedance device which results in lower 
noise levels, reduced hum pickup and 
considerably reduced treble losses in the 
associated circuitry. Apart from these 
advantages the silicon device is non- 
microphonic and also requires no DC 
polarisation. 

Although the silicon photovoltaic cell 
may therefore be regarded as the “pre¬ 
ferred” optical input device, it is likely 
that many who will be interested in the 
new preamp will find it less convenient 
to use than the conventional gas photo¬ 
cell. One reason for this is that many 
existing projector mechanisms were de¬ 
signed around the gas cells and may 
therefore present problems when con- 
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SPECIFICATION 

A silicon transistorised preamp 
unit for 16mm and 9.5mm sound 
movie projectors, featuring a JFET 
device in the input stage. Facilities 
for replay of both optical and mag¬ 
netic stripe sound tracks are provided; 
unit will also accept either crystal 
or dynamic microphone. Output is at 
medium impedance for connection to 
the “pickup” input of any suitable 
amplifier system. The unit has its own 
mains power supply. 

OPTICAL REPLAY: From either 
gas photocell or silicon photovoltaic 
cell. Gain sufficient to produce 
250mV output from most sound 
tracks. Up to 24dB treble boost 
available at 8KHz to equalise for 
treble losses. Distortion less than 
lp.c. at 1.5V RMS output. Signal- 
to-noise ratio of preamp itself better 
than 47dB using 250mV output as 
reference. 

MAGNETIC STRIPE REPLAY: 
Gain sufficient to produce 250mV 


output from most medium-impedance 
heads with typical recording levels. 
Modified CCIR equalisation. Distor¬ 
tion less than lp.c. at 1.5V RMS 
output. Signal-to-noise ratio of pre¬ 
amp itself better than 50dB. High 
input impedance, which may be pad¬ 
ded down as required. Magnetic head 
made available at a jack for recording 
purposes. 

MICROPHONE: Gain approxi¬ 
mately 100, adequate for most 
medium-to-high impedance micro¬ 
phones. Input impedance 8M, which 
may be padded down as required for 
dynamic microphones. Frequency re¬ 
sponse 40Hz—25KHz between -3dB 
points. Distortion less than 0.5p.c. at 
1.5 V RMS output. Signal-to-noise 
ratio better than 54dB. 

OUTPUT IMPEDANCE: Approxi¬ 
mately 13K. 

POWER SUPPLY: Regulated 90V 
for photocell, filtered DC for 4V 
750mA exciter lamp. (Transis¬ 
tors operate from 18V supply.) 
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Simple 

push-button 

perfection 



The new Telefunken Stereo model 204E 
Tape Recorder works simply and perfectly 
any way you care to take it. Because all 
controls are on the deck, you can stand 
it up-ways, side-ways, any-way—it's still 
easy to manipulate, still has the same 
startling clarity of tone. It has other 
unique features, too. Separate and in¬ 
dividual volume, tone and record level 


controls. Track selector, multi and syn¬ 
chro-play on the one easy dial. Two 
speeds, 1 \ and 3| — at 7i your response 
is 40-18,000 C.P.S. Big output—12 watt 
push-pull, fully transistorised push button 
operation. We’ll dub our demonstration 
tape on the free tape that goes with your 
recorder. It’s something no sound enthu¬ 
siast should miss. $490 (£245). 



on M300 


Bring 
it back 
Alive 


The total weight of this model is a mere 
6flbs. You can take it with you — any¬ 
where, and record unforgettable moments, 
from a symphony concert, to a tiger at 
the zoo, with true, even, magnificent 
sound. You can reach all controls with 


one hand, use torch or "Dryfit” recharge¬ 
able batteries — or main adapter. Takes 
willingly to any kind of violent action, 
because tape speed is guaranteed 
constant. $195 (£97/10/-). 



TELEFUNKE 

AUSTRALIAN DISTRIBUTORS 

W. C. WEDDERSP00N PTY. LTD. 



193 Clarence Street, SYDNEY, N.S.W. Phone: 29-6681. 

ADELAIDE: K. W. Mayer & Co., 248 Angas St. Phone: 23-2055. PERTH: Musgroves Ltd.. 223 Murray St Phone: 
21-6611. MELBOURNE: Refer Sydney. BRISBANE: Sydney G. Hughes, 154-158 Arthur St., New Farm. Phone: 58-1014. 
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version is contemplated. Cost may also 
be a factor, particularly where one or 
more gas cells are already on hand and 
it is desired to keep further expense 
to a minimum. 

Since the main application, of the 
new preamp will probably be in the 
replacement of earlier valve equipment, 
we have accordingly assumed that, in 
fact, a majority of constructors will 
prefer to use the unit with a gas photo¬ 
cell. Thus the main circuit of the basic 
unit includes the DC polarisation cir¬ 
cuitry required! for such a cell, while 
the slight modifications and deletions 
required for use of a silicon device are 
treated as an “option.” 

In an effort to obtain optimum per¬ 
formance with a gas photocell we have 
incorporated a voltage regulator tube 
which allows the photocell supply volt¬ 
age to be maintained accurately at very 
close to 90V. This permits the photo¬ 
cell to be operated at peak efficiency 
without risk of oscillation and possible 
cell damage due to over-voltage. 

Although the voltage regulator is also 
used to regulate the supply for the pre¬ 
amp. transistors, it may be omitted if a 
silicon photovoltaic cell is used in place 
of the gas cell. Thus for new equip¬ 
ment the saving in circuit components 
involved with the silicon device will 
almost completely offset the additional 
cost of the device compared with a con¬ 
ventional photocell. 

In optical mode the preamp has a 
mid-frequency ^ain of approximately 30 
times, which should be adequate to pro¬ 
vide better than 250mV output on all 
but the very poorest sound tracks. Fixed 
treble boost is used to equalise for opti¬ 
cal and cell losses, amounting to approxi¬ 
mately 14dB at 8KHz. 

To allow adjustment for variation in 
film quality an “optical treble” control 
permits further boosting to be applied, 
the total boost available at 8KHz being 
approximately 24dB. This should be suf¬ 
ficient to make intelligible almost any 
recording likely to be encountered. 

The prototype unit was tested by the 
author with a rebuilt war-time “Utility” 
Model 156 Bell and Howell Filmosound 
machine, using a variety of films, includ¬ 
ing samples of both modern and very 
early monochrome and colour record¬ 
ings. The results in all cases were very 
pleasing, and left little to be desired— 
although quite naturally the final sound 
quality obtained from anv film is at 
least partly a function of the quality of 
the original recording. 

The power supply for the preamp in¬ 
cludes a rectifier and filter designed to 
operate a 4V 750mA exciter lamp. This 
type of exciter is compatible with most 
16mm and 9.5mm machines, and is stan¬ 
dard for many makes. Past experience 
has shown that this type of lamp, opera¬ 
ted from filtered DC, is to be preferred 
to any of the other systems which have 
been used. 

In magnetic stripe replay mode the 
preamp has a mid-frequency gain of 
approximately 100 times, which should 
again be adequate to provide a nominal 
250mV output using a medium-to-high 
impedance stripe head and typical re¬ 
cording levels. Preamp input imped¬ 
ance is higher than 1M, but may be 
padded down if required for optimum 
head matching. 

Replay equalisation is provided, the 
curve used being a modified version of 
the 3.75ips CCIR tape replay curve. 
Fixed treble boosting is incorporated to 



A view of the interior of the prototype preamp, which was built to 
fit inside the case of an early Bell and Howell machine. The jack at 
lower centre provides access to the stripe head for recording. 


LIST OF PARTS 

BASIC CIRCUIT 

1 Chassis and case, as required. 

1 Power transformer, 150-0-150V 
at 30mA, 6.3V at 1 A. 

I Filter inductor, 30mH at 1 A. 

1 3-pole 3-position rotary switch. 

1 Closed-circuit telephone jack. 

1 Miniature neon lamp, NE2 or 
similar, with matching bezel. 

SEMICONDUCTORS 

2 OA650, 1N3195 or similar. 

1 1A selenium rectifier bridge. 

1 2N4360 silicon P-channel JFET. 

1 BC108, 2N3565 or similar NPN 
silicon transistor. 

RESISTORS 

2 2.7ohms lwatt. 

1 68 ohms i watt. 

1 lOOohms iwatt. 

1 150ohms iwatt. 

1 IK iwatt. 

2 6.8K iwatt. 

1 6.8K lwatt. 

1 10K iwatt. 

2 15K iwatt. 

2 47K iwatt. 

2 100K iwatt. 

1 10M iwatt. 

1 IK linear pot. 

1 5OK log pot. 

CAPACITORS 

1 470pF LV plastic. 

1 .0015uF LV plastic. 

1 .0082uF LV plastic. 

1 .039uF LV plastic. 

lltlllltllllllllllllllHIIIIIIIIIItlllllltllllllllllllllllllllllllllllltllllllllllllllllllllllllllllllllllllllllllllllllllUllllllllIIIIIIIIIIttllllnillllllllllllllllllllllllllllllllllllllllllllllltlllll 

compensate for gap and stripe losses, will usually work best into a load of 
Our tests have shown that the equal!- approximately 50K. Thus if only 
sation used provides high quality re- dynamic microphones are to be used the 
production from typical recordings. mic. input may be shunted with a 

In microphone mode the gain of the 47K resistor, 
preamp is again approximately 100, so Frequency response of the preamp 
that input sensitivity for 250mV in microphone mode is approximately 
output is 2.5mV. This should be ade- 40Hz to 25KHz between -3dB points, 
quate for most medium-to-high impe- which should be more than adequate, 
dance microphones. The input im- Output impedance of the unit is low- 

pedance is approximately 8M, which er than 13K for all modes of operation, 
may be padded down as desired. which will permit some 1200pF of out- 

For crystal microphones no padding put cable shunt capacitance before the 
will be required, but the gain may need treble response will deteriorate signifi- 
to be reduced to prevent overload. Gain cantly. If low-capacitance co-axial 
reduction is simply a matter of reducing cable is used, this will allow quite long 
the value of a feedback resistor. lead lengths between the preamp and 

Dynamic microphones will generally the main amplifier system, 
require the full 100 times gain, but Total harmonic distortion at 2KHz for 
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1 .047uF LV plastic. 

1 0.1uF LV plastic. 

2 0.47uF LV plastic. 

1 50uF 150VW electrolytic. 

1 50uF 250VW electrolytic. 

1 lOOuF 6VW electrolytic. 

1 200uF 3VW electrolytic. 

1 lOOOuF 18VW electrolytic. 

1 2000uF 6VW electrolytic. 

1 2000uF 10VW electrolytic. 

GAS PHOTOCELL VERSION 
(Additional components) 

1 150C2 or 150C4 voltage regulator. 
1 Miniature 7-pin socket. 

1 150ohm iwatt resistor. 

1 1 OK lwatt resistor. 

1 33K iwatt resistor. 

1 68K 1 watt resistor. 

1 220K iwatt resistor. 

1 47OK iwatt resistor. 

1 4.7M iwatt resistor. 

1 10M iwatt resistor. 

1 1M linear pot. 

1 .047uF LV plastic capacitor. 

1 8uF 100VW electrolytic. 

SILICON PHOTOVOLTAIC CELL 
VERSION 

(Additional components) 

1 1.5K iwatt resistor. 

2 22K lwatt resistors. 

MISCELLANEOUS 
Tagstrips, miniature resistor panel, 
mic connector, exciter switch, power 
cord and plug, grommets, wire, nuts, 
bolts, solder, etc. 











FILTER CHOKES 




From 


PRESENTING A COMPLETE RANGE OF 
GENERAL PURPOSE FILTER CHOKES 

FEATURES INCLUDE; 

• COMPLIANCE WITH AUST. STANDARD Cl 00-1964 
® HIGH EFFICIENCY 

• RUGGED CONSTRUCTION 

• INDIVIDUALLY TESTED AND PACKAGED 





Type No. 

Inductance 

Henrys 

D.C. Rating 
M.A. 

D.C. Resistance 
ohms 

Max D.C. 
Working volts | 


CF447 

20 

10 

950 

600 



F12/50 

12 

50 

500 

600 



F14/60 

14 

60 

460 

600 



CF103 

30 

60 

475 

600 



CF105 

15 

80 

325 

600 



F6/100 

6 

100 

275 

600 



F12/100 

12 

100 

265 

600 



CF107 

30 

100 

375 

600 



F2/150 

2 

150 

125 

600 



CF108 

12 

150 

180 

600 



CF109 

20 

150 

225 

600 



F2.5/200 

2.5 

200 

71 

600 



CF396 

4 

200 

50 

600 



CF110 

12 

200 

105 

600 

j 


F.l.5/250 

1.5 

250 

46 

600 



CF112 

10 

250 

80 

600 



CF113 

5 to 20 

250 to 50 

80 

5000 



Fl/285 

1 

285 

48 

600 



Fl/300 

1 

300 

30 

600 



CF364 

3 

300 

50 

600 



CF448 

5 

325 

60 

600 



CF501 

0.050 

1A 

0.77 

600 



CF435 

0.030 

1.25A 

LA 

600 



CF115 

0.017 

2A 

0.6 

600 



CF566 

0.020 

5A 

0.19 

600 



CF372 

Imhbbbhbbbh 

0.015 

10A 

mmmmmmmd 

0.2 

600 



ADELAIDE: WM. T. MATTHEW. 23-6202. 
BRISBANE: KEITH PERCY AND CO. 51-5461. 
CANBERRA: ERROL NAZER. 9-0325. 

PERTH: A. H. NICHOLLS. 42-6897. 

HOBART: ASSOCIATED AGENCIES. 2-1843. 


LAUNCESTON: Associated Agencies. 2-1317. 


FERGUSON 

TRANSFORMERS PTY. LTD. 

331 HIGH STREET, CHATSWOOD, NSW 40-0261 



PLEASE SEND A FERGUSON CATALOGUE TO: 

NAME . 

ADDRESS . 
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The main circuit diagram above shows the power supply arrangements 
required for a conventional gas photocell. At right is the modified 
circuitry required for a silicon photovoltaic cell. 


IV RMS output is lower than 0.5 per 
cent in all modes, and lower than 1 per 
cent for 1.5V RMS output. Signal- 
to-noise ratio using 250mV output as 
reference level is better than 47dB, 
50dB and 54dB for the optical, 
magnetic and microphone modes respec¬ 
tively. 

Inspection of the main circuit dia¬ 
gram will show that the preamp itself 
consists of a two-transistor direct- 
coupled feedback amplifier using a p- 
channel silicon JFET in the first stage 
and an NPN silicon planar transistor 
in the second stage. The JFET used 
is the recently released Fairchild 2N4360 
economy type, while the NPN transis¬ 
tor may be a BC108, a 2N3565 or any 
similar type. 

The particular configuration used in 
this preamp has been designed by the 
author to be particularly tolerant of 
value spreads in component parameters, 
while using a minimum of components. 
Its success in this regard has been quite 
gratifying, and it is hoped shortly to 
publish details of its application as a 
general-purpose preamp for magnetic 
pickups, tape heads, and so on. 

The high tolerance to component 
spread is due largely to the DC feed¬ 
back from second stage collector to first 
stage source circuit. As may be seen the 
base of the second transistor is directly 
connected to the JFET drain, while the 
full collector current of the second stage 


flows through the lOOohm resistor in the 
JFET source circuit. 

This gives an extremely high DC 
loop gain to cope with spread in com¬ 
ponent values and semi-conductor para¬ 
meters, and results also in a high temp¬ 
erature stability. 

Signal gain stabilisation and tonal 
equalisation for each of the three modes 
of operation are achieved using switched 
AC feedback networks which again con¬ 
nect from the second stage collector to 
the JFET source circuit. Adjustment of 
treble boost in the optical sound mode 
is by means of a potentiometer in the 
network concerned. 

The effect of the potentiometer is to 
adjust the amount of resistance in series 
with the second capacitor (0.1 uF) of a 
two-stage R-C low pass feedback filter. 
This gives a continuous variation be¬ 
tween treble boost slopes of 6dB/octave 
and 12dB/octave, the former correspond¬ 
ing to maximum resistance (i.e., the pot 
value of IK) and the latter to the mini¬ 
mum resistance provided by the 68 ohm 
fixed resistor. 

The 6dB/octave slope gives a boost 
of some 14dB at 8KHz, which is approp¬ 
riate for higher quality optical record¬ 
ings. The 12dB/octave slope gives ap¬ 
proximately 24dB total boost at 8KHz, 
which is usually adequate to produce 
satisfactory results from poorer record¬ 
ings. 



SC/,etc. 



MODIFICATIONS FOR SILICON 

PHOTOVOLTAIC CELL 


The purpose of the 68 ohm fixed re¬ 
sistor is to limit the maximum treble 
boost beyond the useful frequency range, 
as undue boost in this region would only 
produce a tendency toward supersonic 
instability. The resistor has negligible 
effect upon the maximum useful boost 
and should not be omitted or reduced 
in value in the belief that this will give 
additional boost. 

The value of the resistor may be in¬ 
creased, however, as indicated by the 
circuit note identified with an asterisk. 
Increased resistor values will give a re- 
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GENERAL ACCESSORIES 


Trade Enquiries Invited 


116-118 Clarence St. r city, and Liverpool Stores 
443 Concord Road, Rhodes. 73-0211 


KALTRO SVC 
TV-RADIO 
REMOTE CONTROL 
LISTENER 


This TV-Radio Remote Control 
Listener is a combination of an exten¬ 
sion speaker and a remote control 
station to regulate the sound of both 
the TV, Radio, Phono, or Hi-Fi set 
and the speaker incorporated in the 
Listener itself. In addition, up to two 
earphones can be attached for listening 
to the sound of the TV, Radio, Phono, 
or Hi-Fi set without disturbing others 
around you. Unwanted commercials 
can be easily cut off by merely turning 
down the control of the TV-Radio Re¬ 
mote control Listener. A modern 
designed plastic cabinet with easily ad¬ 
justable fingertip controls ideal for 
use in home, office and business. Com¬ 
plete with earphone, 20ft of lead wire 
and installation instructions. 

Price $8.75 


Adequate for the education of children. 
Pick up the receiver and dial push 
number desired. 

Price $13.50 per pair 


Please Note: Clarence St., city, and 
Liverpool Stores are open Saturday 
mornings. 


WRITE FOR FREE CATALOGUE AND 
PRICE LIST OF TOOL BOXES AND CHEST 
OF DRAWERS 


MODEL SB-401 
PLASTIC CABINET 

Complete with 4in speaker. 

Price $4.00 


PALACE 8-WATT 
STEREO AMPLIFIER 


SPECIFICATIONS: 

• Output Power: 8 Watts, 4 Watts per 
channel. • Frequency Response: 60 
to 15,000 cps ± ldb. • Harmonic 
Distortion: Less than 3 per cent. 

• Hun* and Noise: 52 db below rated 

output. • Sensitivity: Phono 

(Crystal) lOOmV 250K ohm Tuner 
lOOmV. • Tube Complements: 12AX7 
x 1, 30A5 x 2, 1S315 x 1 (SHicon 
Rectifier). • Dimensions: 9£in x 6iin 
x 3in. • Weight: 5.11b. 

Price $32.50 


MANUALS 

Radio Servicing No. 1 $1.00 

Radio Servicing No. 2. $1.75 

Radio Servicing No 3.$1.50 

Fault Finding. No. 4.$0.88 

Television Servicing No. 1 $1.50 

Television Servicing No. 2.$1.50 

Television Servicing No. 3 $1.00 

Television Servicing No. 4. $1.25 

Philips vaive data Book New Issue $3.00. 

25c postage. 


TRANSISTOR MEGAPHONE 

l 


Miniature and handy. Can be used anywhere 
by anybody. Megapct PM-77 Transistor Mega¬ 
phone . . . Transistors: 3 pcs. Battery: Dry Cell 
(UM-)3 8 pcs. Acoustic Range: 100 metres. 
Height: 98 mm. Width 68mm. Overall length: 
170 mm. Weight: 550 g. (with batteries). 

Price $18.90 


MODEL M6 FOUR CHANNEL 
TRANSISTORISED MICROPHONE 
MIXER 


All four inputs accept standard two 
circuit Phone Plugs, while the output 
jack accepts a standard circuit Phone 
Pin Plug. 

SPECIFICATIONS: 

• Input Impedance: “Hi” Impedance 
for Crystal Microphone, etc. • Gain: 
Approximately 6 db. • Maximum In¬ 
put Signal: 1.5 volts. • Maximum 
Output Signal: 2.5 volts. • Output 
for Minimum Distortion: 2 volts. 

• Hum: 0. • Battery: 9 volts. 

Price $6.75 


BELLPHONE 


"PIPGRAS" HOLE PUNCHES 

"PIPGRAS*’ Hole Punches arc made from 
Alloy Tool Steel, and cut clean and accurate 
holes In sheet metal. They make a smooth, 
perfect hole without reaming or filing. 

SCREW TYPE, ROUND 

Supplied with “UNBRAKO” High Tensile 
Socket Screws and Wrenches. Cut holes in 
sheet metal up to 18 gauge. 


Type Nominal 

Actual Water Flpe 

Pilot 

Price 

No. 

Size 

Size Size (I.D.) Drill S.ze Each 

32.S 

‘/a in 

0.507in 

_ 

>4 in 

$2.17 

40.S 

*»in 

0.618in 

«/4in . 

5/ 16in 

$2.17 

48.S 

-V4in 

0.742in 

4-fcin 

5/16in 

$2,80 

56.S 

7 /ain 

0.884in 

14 in 

%in 

$3.80 

64.S 

lin 

1.008in 

— 

Vain 

$4.10 

72.S 

1 'Ain 

I.133in 

*/4ln 

Vain 

$4.53 

76 .S 

1/3/16in 

1.172In 

_ 

Vnin 

$4.53 

80.S 

P/4 in 

1.258in 

_ 

•■Vain 

$4.97 

88.S 

min 

1.382in 

lin 

7/I6in 

$5.97 


With Heat Treated, High Tensile Steel Hex. 
Head Bolt and Nut. 


Cut holes in sheet metal up to 16 gauge. 
96. S IViln 1.5121n — 9/161n $6.68 

112.5 min 1.762ln P/4 in 9/16in $7.60 

128.5 ! 2in 2.0l4in P/tin 9/16in $8.33 


CHEST OF DRAWERS 

Three types of Galvanised Chests measuring 
17Vfein x 6 3 Ain x ll 7 /fein. containing 16 drawers, 
each measuring 6-5*1 x 3 3 4in x 2Vfein. 

• TYPE C.D.l. With 16 undivided drawers, 

$7.00. 

• TYPJE C.D.2, With 16 triple compartment 

drawers. $8.00. 

• TYPE C.D.3. With 8 triple compartment 

drawers, and 8 undivided drawers. $8.00. 

The Chests are finished in blue hammertonc 
stoving enamel, are complete with identification 
cards and packed in strong corrugated cartons. 
Provision is made for all units to be bolted 

toeether in tiers. 


CHEST OF DRAWERS TYPE C.D.4. 

A nVsin x 6-V4in x 11 7 /fein Galvanised Chest 
containing 4 full-length drawers eahe measuring 
15-Y»in x 6%ln x 2 , /fein. Finished in blue 
hammertone stoving enamel. $7.00. 
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The wiring diagram of the prototype unit } which is shown mainly to 
serve as a guide to readers in developing a unit whose physical form 
suits their particular machine. 


duction in the maximum attainable 
treble boost. 

The feedback network for the micro¬ 
phone mode is simply a series resistor 
which forms a divider in conjunction 
with the IK resistor in the JFET source 
circuit. As the AC loop gain of the 
amplifier is very high, the effective gain 
is very close to the ratio of the two 
resistors. Hence the effective gain is 
simply equivalent to the value of the 
feedback resistor in Kilohms, and with 
the 100K resistor shown is 100 times. 

As mentioned earlier, this value 
should be satisfactory for the majority 
of dynamic microphones. However, it 
may be sufficiently high to cause over¬ 
load with the higher output crystal 
types. For these the resistor may be re¬ 
duced in value to say 33K, giving a 
gain of 33 times. 

Note that a separate pole of the func¬ 
tion switch is used to provide isolation 
from the mic. feedback resistor in the 
optical and magnetic stripe modes. This 
is to reduce the likelihood of supersonic 
instability due to stray switch capaci¬ 
tance. 

The photocell signal circuitry includes 
a separate DC blocking capacitor and 
bleeder resistor (.047uF, 10M) to prevent 
charging and discharging transients 
(“bangs”) when the function switch is 
operated. These components are not re¬ 
quired when the photovoltaic cell is 
used, as indicated on the small auxiliary 
diagram. 

A closed-circuit jack is fitted in ser¬ 
ies with the stripe head connection. This 
allows connection to the head for re- 
cording purposes. 

A third pole of the function switch is 
used to select the input signals applied 
to the JFET gate circuit. This selects 
either photocell or photovoltaic cell, 
stripe head or microphone as desired. 

As mentioned earlier the 47K resistor 


shunting the mic. input is used only if 
dynamic microphones are to be used 
exclusively. If crystal microphones are 
to be used the resistor should be 
omitted. 

Output from the preamp is taken 
from the second stage collector via a 
50K log pot. As the output impedance 
of the preamp, itself is only about 2K, 
the effective output impedance therefore 


varies between zero and 13K, the latter 
value occurring at approximately mid 
setting of the pot. 

The power supply for the unit itself 
consists of a full-wave circuit using 
silicon diode rectifiers and R-C filtering. 
A selenium bridge rectifier and L-C 
filter are used for the exciter lamp 
supply. 

The power supply circuitry shown in 
the main diagram is that used with a 
gas photocell such as the 90CG or 
927. As may be seen it features a 150V 
regulator tube to maintain a constant 



32 

Series 


MULTIMETERS 


with Taut Band Suspension & 
Diode Overload Protection 


RANGES: 

A.C. & D.C. Volts to 1,000V. 
D.C. Current to 10 Amp 
Ohms to 10 Megohms 
Decibel Ranges 


(12 Ranges) 
(9 Ranges) 
(3 Ranges) 
(6 Ranges) 


MODEL 32A 

D.C. 1,000 Ohms/Volt. 
Special Price: 
$30-00 

MODEL MX32 

D.C. 20,000 Ohms/Volt 
Price: $40.00 

MODEL MXL 

D.C. 40,000 Ohms/Volt 
Price: $50.00 


Life Service —Made in 
Australia (25 years’ 
experience) and backed 
by Factory Service. Do 
not underestimate this 
advantage. 

All prices plus 12V2% 
Sales Tax. 


TERMS AVAILABLE. 



Send for full details 

PATON ELECTRICAL PTY. LTD. 

90-94 Victoria Street, ASHFIELD, N.S.W. 71 0381 
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MASTERSOUND 

SOUND CELLAR 

Sydney's most popular Music Lovers' Meeting Place. 

The Hi-Fi enthusiast is assured of a better choice of up to date 
equipment, reliable service and better prices. If you think of Hi-Fi 
or good tape recorders, think of MASTERSOUND 


A NEWLY DEVELOPED SPEAKER SYSTEM 

A NEW speaker system, developed bv Mastersound. is of unusual 
performance, described bv perfectionists as “fantastic'’—you are 
herebv cordially invited to judge this system. It is of specific in¬ 
terest to all Goodman’s “MAXIM’’ owners! 


SPECIAL 

GENUINE SAVING OF $34.50 

A precision British Connoisseur 
Craftsman II transcription turntable 
with the world-renowned all-balance 
arm, fitted with any SHURE M44 
series magnetic cartridge, mounted 
on a beautifully oiled teak base. 

COMPLETE FOR ONLY $90.00. 


NEW! 

The new Tandberg solid state 12 Tape 
Recorder could be successfully used 
as an amplifier. lOw per channel. It 
will drive any speaker on the market. 

Ask for a special price. 


CONSIDER OUR MARCH OFFER 
FROM PROVEN COMBINATIONS 
LISTED BELOW: 

] Connoisseur II Turntable, All 
Balance Tone Arm, Shure M44- 
MG Cartridge, Star SA-30 Ampli¬ 
fier, 2 Wharfedale 

Speakers. $ 210.00 


2 Dual 1010 Hi-Fi Turntable, 
Shure M44-7 Magnetic Cartridge. 
Star SA-30 Amplifier, 2 Wharfe- 

speakers lull,.... $195.00 


3 Dual 1009SK Turntable, Trio 
W41U Amplifier, Shure M44-MG 
Cartridge, 2 Wharfedale Super 

i;s?.r $277.00 


^ Connoisseur II Turntable, All Bal¬ 
ance Tone Arm, Shure M44-7 
Cartridge, Trio TK400/E Solid 
State Amplifier, 2 Goodmans 
Twinaxiom 10 C3&Q HA 

in. Speakers. *3Q7.UV 

Most of all previous offers still stand. 


MOST TAPE RECORDERS ARE TOYS: 

They arc great, if you like to play with 
toys. Ampcx tape recorders are a lot more 
than just playthings. If you take your 
music seriously you need an Ampcx which 
consists of precision components. 

Contact Mastersound for details. 



SERIES 1100 
and 800 


NEW TRIO AMPLIFIERS 


V I I 


I I * 


♦ I V * 


I 


The newly released range of Trio 
Amplifiers includes some of the most 
powerful units of the highest fidelity 
yet tested in Sydney. 

The TRIO solid-state transformerless 
Model TK-400E has an output of 40 
watts per channel for 2mV input. Dis¬ 
tortion only 0.15 per cent (25 watts). 

Stock of the TK-400E is available im¬ 
mediately at the low price of $219. 


SONY TAPE DECKS 

The well-known Sony Tape Decks, 
Models TC-350 and TC-250A have 
already received worldwide acceptance 
and are now available ex-stock. 


NEW SONY AMPLIFIERS 

The new SONY solid-state amplifiers 
have captured world appreciation. A 
full description with accurate test 
results appears in Electronics, page 93, 
of January 1967 issue. Phone 29-1527 
(Mr Atkins) for a special demonstra¬ 
tion of this beautiful equipment. 
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supply voltage and permits stable opera¬ 
tion of the photocell at maximum volt¬ 
age. The regulator also stabilises the 
preamp supply voltage, which is derived 
via a divider from the 150V line. 

If a silicon photovoltaic cell such as 
the Plessey SCI is used instead of the 
gas photocell, the power supply circuitry 
may be simplified according to the 
auxiliary diagram. The regulator tube 
is omitted along with the photocell 
supply components, and certain of the 
remaining components are altered in 
value. 

Note in particular that the 150ohm 
resistor fitted between the regulator and 
the 50uF filter electro is required only 
when the regulator tube is used. It is a 
damper to prevent parasitic oscillations. 

The NE2 neon bulb connected to the 
150V line is a pilot lamp. It may be 
omitted if not required. Note, however, 
that it is not advisable to employ a 
standard incandescent pilot operating 
from the 6.3V transformer winding, as 
this will introduce AC wiring into the 
preamp and risk hum pickup in the 
high impedance input circuitry. 

The physical format of the new pre¬ 
amp may be arranged by each con¬ 
structor to suit his particular require¬ 
ments. Providing a few main require¬ 
ments are satisfied the design may be 
adapted for a wide variety of machines 
and applications. 

The points to bear in mind are as 
follows: Firstly, as with all high im¬ 
pedance circuitry dealing with small 
signal levels the preamp wiring must 
be well shielded if it is not to pick up 
hum and noise from transformers, 
motors and power wiring. An earthed 
metal case should therefore enclose the 
wiring, and the unit should be kept as 
far as possible from transformers and 
motors. The case should preferably be 
of sheet iron or steel. 

Note that as a consequence of the 
above the unit’s own small power trans¬ 
former is best kept as far away from 
the remainder of the wiring as possible. 
It should not be mounted inside the 
earthed case. The transformer is physi¬ 
cally quite small, so that with many 
machines it should be possible to mount 
it in a convenient corner of the pro¬ 
jector body. 

The second main point is that the 
preamp circuitry involves high ampli¬ 
fication together with substantial high- 
frequency boosting in two of the modes 
of operation. Thus for correct opera¬ 
tion the wiring layout must observe the 
usual precautions to prevent hum pickup 
and instability. Input and output cir¬ 
cuitry must be kept reasonably apart, 
signal leads should be kept short and 
earthing loops should be avoided. 

If the unit is to be used with a gas 
photocell the stray shunt capacitance of 
the optical input circuitry must be kept 
as low as possible in the interests of 
treble response. This is because a gas 
photocell has an extremely high source 
resistance apd will suffer severe treble 
attenuation yvith quite small values of 
shunt capacitance. 

As the connection from the photocell 
to the preamp must usually be shielded 
to prevent hum pickup, this means that 
it is essential to have the two as close 
as possible to keep cable length to a 
bare minimum. The ideal case is where 
the preamp may be built into the pro¬ 
jector body directly adjacent to the 
photocell. 

It is also highly worthwhile to use for 






























A SILICON PHOTOVOLTAIC CELL 


' I 




The SCI silicon photovoltaic cell 
mentioned in this article is pictured 
above approximately 31 times actual 
size. The actual size of the device 
itself is only 0.185in x 0.08in x 
0.047in, nominal, with leads 2in long. 

As the active area of the device 
is approximately only 0.15in x 

O. 08in, it must be placed somewhat 
closer to the film than is the usual 
gas photocell if the optical efficiency 
is to be sufficient to produce adequate 
output voltage. This may present 
problems with projectors in which the 
sound scanning assembly was designed 
specifically for a gas photocell. 

With projectors similar to the Bell 
and Howell machine probably the 
most practical arrangement is to 
mount the device in a small glass 
tube or envelope which is cemented 
in turn to a small metal plate 
mounted in the aperture originally 
provided for the photocell. The glass 
tube will allow the device to be 
mounted close to the small mirror 
within the scanning drum, while pro¬ 
tecting it from accidental damage. The 
sketches below Should clarify the 
suggested arrangment. 

The SCI device may be ordered 
via the usual parts suppliers from the 
Ducon Imported Components Divi¬ 
sion, Plessey Components Group, 

P. O. Box 2, Villawood, N.S.W. 



FLYWHEEL PHOTOCELL 



ORIGINAL OPTICAL SYSTEM 

EPOXY RESIN CEMENT 



MODIFIED OPTICAL SYSTEM 
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the photocell-preamp connection the 
special low-capacitance co-axial cable 
marketed for auto radio aerial lead-ins. 
In fact this type of cable may be regard¬ 
ed as essential where the preamp cannot 
be mounted inside the projector and the 
lead must be made 12in or more in 
length. 

To assist readers in arriving at a 
physical form of the design which suits 
their own requirements we provide photo¬ 
graphs and a wiring diagram for the 
prototype unit. For many machines it 
may be possible to use a physical format 
very similar to the prototype; however, 
in cases where this is not possible the 
information should at least serve as a 
guide. 

The prototype itself was constructed 
in a form which permits it to be bolted 
inside the main frame of the author’s 
Model 156 Filmosound machine, to 
which reference was made earlier. The 
preamp occupies part of the space occu¬ 
pied by the original valve amplifier 
chassis. 

As may be seen, the unit is constructed 
on a shallow “U” chassis over which 
mounts an inverted “U” shield/cover 
plate. When used the voltage regulator 
tiibe is mounted in turn on the cover 
plate. 

The front panel controls are arranged 
to locate within the cutout provided on 
the projector frame. The three controls 
are grouped together with the mic input 
connector at the left and the neon pilot 
bezel at the right. From left to right the 
controls are “optical treble,” “function” 
and “volume.” 

The magnetic stripe recording jack 
mounts on the rear panel, as does the 


imiiiiiitiiiHiitiitiiiiimiiiiiiiiimiiitiimiiiiimmiiimiiiHiittiiiiiiiiiiiiiiimiiiiiiiii 

photo cell voltage set pot when the latter 
is required. The output cable also leaves 
the unit via a grometted hole in the rear 
panel. 

The photocell and magnetic stripe 
head connections are made directly via 
short co-axial cables. Both the photocell 
and the head are isolated from the pro¬ 
jector frame, so that their sole earth 
return is via the cable braids and the 
single connection from preamp earth 
bus to frame. This obviates the possi¬ 
bility of an earth loop. 

Inside the chassis most of the minor 
components are supported by two lengths 
of miniature resistor panel. Using the 
wiring diagram and photographs in con¬ 
junction with the circuit it should be an 
easy matter to visualise the layout used. 

The power transformer is mounted 
elsewhere on the projector frame, to re¬ 
duce hum pickup. Also mounted else¬ 
where are the exciter lamp supply com¬ 
ponents. The main rectifier diodes and 
input filter electrolytic are mounted on 
the end of the chassis outside the shield 
cover. 

And with the foregoing brief descrip¬ 
tion of the prototype unit, it remains 
only to mention that for a gas photocell 
the voltage adjustment pot should be set 
so that in operation its rotor is at an 
accurate -f-90V with respect to earth, 
as measured with a VTVM or similar 
high impedance voltmeter. 

Apart from this small adjustment the 
preamp should operate without any 
adjustment or attention from initial 
switch-on, and should give many years 
of high-quality reproduction. That is, 
assuming that it is correctly wired. D 



CONDENSER MICROPHONES WITH 
INTEGRAL TRANSISTORISED 
RF CIRCUITRY 



MKH 405 


Directional characteristic cardioid. 
Frequency range 40 to 20,000 cps. 
Available ex stock $130.72. Plus 
sales tax. 

Full information available from: 



VIC.: 608 Collins St., Melbourne. 61-2464. 
N.S.W.: 64 Alfred St., Milson’s Pt. 929-8066. 

QLD.: L. E. Bouphen and Co., 95 Central 
Ave., Sherwood. 79-2207. 

W.A.: H. J. MacQuillan Pty. Ltd., 1017 

WellinR St., Perth. 21-4821. 
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Shown at left, our all- 
silicon 115 Amplifier, com¬ 
plete in a standard “Play- 
master’' case. The Up-to- 
date styling, together with 
a functional control lay¬ 
out makes a very attractive 
unit. 


AN ALL-SILICON PLAYMA5TER AMPLIFIER 


up a simple tuner which is free from 
overload and cross-modulation in dom¬ 
estic conditions, and suitable for feed¬ 
ing into a wide-range amplifier system. 

We have every intention of develop¬ 
ing a solid-state tuner and incorporat¬ 
ing it into a solid-state equivalent of the 
106 Playmaster, but that will come later. 

But enough of the preamble. Let’s as¬ 
sume that you are one of those readers 
who wants to try his hand! at a solid- 
state amplifier and that, now, you want 
to know something about the circuit; 
Let’s start at the loudspeaker end. 

As you will note, the power transis- 

This new all-silicon design is very a worthwhile one where low sensitivity tors are type 40250, 'being NPN silicon 


Here is a project for which we have many requests — an all¬ 
silicon solid-state equivalent of our ever-popular No. 4 Unit 
Playmaster amplifier. With a nominal output of 10 watts 
RMS per channel, the amplifier uses field-effect transistors 
in the first stage to secure a low-noise, high impedance in¬ 
put characteristic. It is directly suitable in its present form 
to operate from radio tuner, ceramic or crystal pickup or 
other lOOmV signal source. A preamplifier can be included 
to suit typical magnetic pickups. 

By Anthony Leo 


much in the line of earlier Playmaster loudspeakers are to be used. 


amplifiers, with their tradition of com¬ 
bining quality with economy. 


But, for the home constructor, there 
are no savings in production time to 


Like its predecessor from the May, offset the cost of parts and, as matters 
1962, issue, the new 115 Playmaster now stand, a modestly powered solid- 


offers: 
Ample 


transistors made by RCA and much 
cheaper than the older germanium power 
drift type 2N2147 which we used in 
earlier designs. In fact, the 40250 is 
coming close to competing, price-wise, 
with power valves. 

The choice of the power amplifier 


. . . state amplifier is likely to cost more than 

- sensitivity to operate valve equivalent and to present a — - - . 

from all the higher quality ceramic and rather more difficult proposition in terms configuration was based partly on “pres- 
crystal pickups; 0 f construction. However, it will pay a ent trends” but, actually, there are 

• Adequate control facilities — vol- bonus by somewhat better performance sound technical reasons for the choice 

ume, balance, bass, treble and input figures, lower operating temperature and, of the transformerless, class B, “Quasi- 

selection; most likely, a higher order of reliability. Complementary” power amplifier config- 

• A power output of 10 watts per \yfi y no in-built tuner? Two very uration. The circuit is not dt all new, 

channel, with good response and low p nac ti C al reasons: having been proposed in 1956 by H. C. 

0 Not everyone wants an in-built Li . n who was then a research engineer 

tuner and. without it, the unit can be Radio Corporation of Anicrioa. 
smaller and/or less cluttered and a good 
deal cheaper; 

• We -want to have a good look at 


distortion; 

• Straightforward design and con¬ 
struction; 

• Component cost as low as it can 
be for this order of performance. 

Does it render the No. 4 Playmaster 
obsolete, or the 106 Playmaster with in¬ 
built tuner, from the December 1963 
issue? 

No. These are perfectly good and cur¬ 
rent designs, with an order of perfor¬ 
mance closely approaching that of the 
new unit. 

Why then supersede them with a 
solid-state design? 

Partly because, these days, solid-state 
is the “in” thing in audio equipment. 
Those who market kits and parts tell 
us that they must have such designs to 
compete with the flood of commercial 
solid-state amplifiers being offered. 

Actually, on a commercial basis, solid- 
state amplifiers make very good sense. 
They are well suited to mass-production 
techniques, they offer a high order of 
reliability and make possible high power 
output from modestly proportioned 
equipment — a good sales feature and 


Probably the most significant advan¬ 
tage to be derived from this configura¬ 
tion is the ability to apply large amounts 


tuner design. It isn’t hard to knock up of feedback, without introducing high 
a transistor tuner which will sound frequency instability, due to unavoid- 
okay with the - limited input from a car able phase shifts through a transformer, 
or rod aerial and feeding into a simple In itself, elimination of transformers 
audio system. It’s much harder to make improves frequency response and reduces 


Specifications 


iiitMimiiimfimiiiiiiiiiiiiiiiimiiiiitiiiiiiiiiiiiimiitiiiimiiiiiiiiiiiiiiiiiimmiiiiimiiiiiiiiiiimimiiiiiiiiiiimiimiimiiiiiimi 

POWER: 10 watts RMS output per channel into 15 ohms or 12.5 watts 
RMS output per channel into 8 ohms. 

DISTORTION: Total harmonic distortion at 1, 7 and 10 watts is 0.15, 
0.25 and 0.4 per cent respectively. 

INPUT SENSITIVITY: lOOmV for ceramic and crystal pickups, with 
facilities for two auxiliary inputs together with tuner and DIN-tape 
sockets. 

INPUT IMPEDANCE: 1.5M at 100Hz for all inputs. 

OUTPUT IMPEDANCE: 0.26 ohms, damping factor 60. 

—3dB FREQUENCY'LIMITS: 25Hz and 24KHz. Bass control 13dB 
boost and 20dB cut at 30Hz; Treble control lldB boost and 12 dB cut 
at 10 KHz. 

'iniiHittiiiiiHiiiiititiiiiiiiiiiiiiifttiiiiiiitiiiiiiitiiMiiitiiiiiiiiiiiiiniiiiiiHiiiiiiMiiiiiititiiiiiiiiiiiiiiiiitiiiiiiiiitiiniiiiiiiiiiiiiiiiiiiiiitiiiitiiitiiiiitiiiiimiimiiiiiiiiiiiiiiiiiitiii 
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PREAMPS BOARD 


VOLUM! 


TREBLE 


BALANCE 


INPUT SWITCHING 


Above, an inside view of the am - 
plifier showing, particularly, the 
layout in the rear power com¬ 
partment. Note the symmetrical 
positioning of the power boards 
and the associated hardware. 

At right, a rear view of the unii 
showing the position of the power 
transistors. Note the chassis 
clearance around the insulated 
coaxial input connectors. 
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distortion but, with the additional feed¬ 
back, performance is improved still 
further. 

As previously mentioned, the power 
output transistors are silicon NPN, RCA 
type 40250, of the diffused junction 
variety, having a maximum voltage rat¬ 
ing of 50V collector-to-emitter and with 
a maximum power dissipation of up to 
29 watts. However, the permissible dis¬ 
sipation, under conditions of continuous 
maximum output power, is considerably 
less than 29 watts. 

The “cut-off” frequency of these sili¬ 
con transistors, at typically 1MHz, is a 
little lower than that of the previously 
mentioned germanium transistors, type 
2N2147 but, with efficient design, we 
have attained a power amplifier design 
which is only 3dB down at 30KHz. 

To consider the power amplifier in 
some detail, it may be regarded as two 
amplifiers — a class-B current amplifier, 
consisting of the output transistors and 
the complementary driving pair, together 
with a high-gain voltage amplifier in¬ 
volving the two pre-driving transistors. 

The power amplifier is directly coupled 
throughout with a total effective feed¬ 


back of about 60dB. About 34dB of 
feedback is applied, via the main loop, 
from current amplifier output to the 
high-gain voltage amplifier, with a fur¬ 
ther 24dB applied locally to the output 
stage by emitter degeneration. 

Distortion in a class-B amplifier is 
predominately “cross-over” — that is dis¬ 
tortion introduced at the cross-over point 
of the output stage characteristic. It 
occurs at the point on the cycle where 
one output transistor stops conducting 
and the other output transistor starts 
conducting. However, the distortion so 
introduced may be kept very low by 
suitable choice of the quiescent current 
and still further reduced by the appli¬ 
cation of large amounts of feedback. 

In this amplifier, the feedback applied 
via the main loop is in two forms, AC 
and DC, the latter being used to stabilise 
the operating point of the current ampli¬ 
fying transistors in particular. However, 
due to within-tolerance variations of 
resistors and transistors, some degree of 
“setting up” of the amplifier mav be 
required. 

The 330ohm resistor in series with the 
BA100 silicon diode determines the 

ELECTRONICS 


quiescent current of the output tran¬ 
sistors. The voltage across the resistor 
sets the bases of the complementary 
driver transistors apart by some poten¬ 
tial; the potential constitutes a forward 
bias, causing the output transistors to 
conduct. 

The diode in series with the 330ohm 
resistor is biased in the forward direc¬ 
tion, at a point on its constant voltage 
characteristic, and affords the amplifier 
a higher degree of current stability with 
changes in supply voltage. And, provided 
that the diode is attached to the power 
transistors or to their heat sink, the 
effect of temperature on the output stage 
quiescent current can also be minimised. 

Details for mounting the diode, such 
that there is efficient thermal contact 
with the output transisors, will be given 
later. 

The voltage and current amplifiers are 

The complete circuit dia- 
gram is shown overleaf. 

The blue overprinting indicates 
the wiring contained on the 
printed wiring boards. 
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NEW SHIPMENT 
JUST ARRIVED! 


Model H.F. 1016 STENTORIAN: lOin P.M. Unit and 16.000 gauss magnet. Universal 
impedance speech coil at 3, 7.5 and 15 ohms. Capacity 10 watts. Frequency response 
30 c.p.s. to 15,000 c.p.s. Bass resonance 35 c.p.s. 

$25.75 (including Sales Tax). 


Model H.F. 1012 STENTORIAN: lOin Unit 12,000 gauss magnet. Universal impedance 
speech coil at 3, 7.5 and 15 ohms. Capacity 10 watts. Frequency response 30 c.p.s 
to 14,000 c.p.s. Bass resonance 35 c.p.s. 

$17.00 (Including Sales Tax.) 


Model T. 10 STENTORIAN TWEETER: Speech 
coil is aluminium wire wound on an aluminium 
former rigidly fixed to an aluminium diaphragm. 
Giving high standard of reproduction when used 
with Stenorian H.F. 1012 and H.F. 1016 
speakers. Speech coil impedance: 15 ohms. 
Response: 200/15,000 c.p.s. Flux density: 14,000 
gauss. Capacity: 5 watts. 

$20.00 (including Sales Tax). 


CROSSOVER NETWORK: W/B crossover is 
of the filter type and is fitted to all the Duplex 
Loudspeakers. It is available for use separately, 
the 3,000 c/s type is half section series con¬ 
nected having an attenuation of 12 db per 
octave. C.X.3000. 

$8.50 (including Sales Tax). 


POST FREE! 

Anywhere in Australia 


NEW MODERN 

C^oifmadter 


from No. 22 to No. 40, many 
types and sizes of coils can be 
made. 

The arm that carries the wire 
guide is quickly adjustable on 
the shaft for pi spacing, and 
also adjusts for different 
diameter coil forms. 

With the COILMASTER the 
precision type coils required in 
the various electrical fields to¬ 
day can be accurately wound. 
It is suitable for both experi¬ 
mental and practical work. 


This new, hand-operated, coil¬ 
winding machine will produce 
self-supporting, universal and 
honeycomb coils, also solenoid, 
single-layer, etc. Samples of 
these are illustrated. Three 
cams, l/8in, 3/16in, and iin 
throw are included with each 
machine. Using these in various 
combinations with the four 
gears that are supplied, and 
using different sizes of wire, 


(Including Sales Tax and Postage). 


Punch Kits 


Hand Operated Nibbling Tool 


CHASSIS 

TOOL 

SETS 


•‘Adel” cuts round, square or Irregular holes and shapes to any 
size over 7/16in and notches and trims undersized holes to fit 
points. Capacity — Steel to 18-gauge. Aluminium or Copper to 
16-gauge, punching Bakelite, Plastics, etc. 


Comprises — Wooden Carrying 
Case . . . Reamer . . . Tommy 
Bar ... 1 l/8in Die . . . plus 
5 combination Die-Cutters to 
suit 5/8in, $in, 7/8in, lin, 
1 l/8in standard valve sockets. 


Replacement Cutting Punch. 


POST FREE! Anywhere in Australia and territories 


Panbrake Beneh Mounting METAL FOLDER 


Invaluable for design prototypes, model shops and hobbyists in every field where light sheet metal is used. 

CAPACITY: Aluminium to 13-gaugc. 

Mild steel to 21-gauge. Viin bed plate 
adjustable by cams — multiple slots 

permit a range of 34 pan sizes from 
Yfein to approx. 16Viin. SIZE: 20in x 
4in x 4in. WEIGHTS: 171b. Mounts 

with 4-5 1/ 16in bolts. 


FOLDS Angles from 175 deg. to 85 deg. 
18in long. FORMS Pans (chassis) from 
Viin x %in to 1 Sin x 16Viin. Maximum 
depth of pan — ll/sin. MAKES Channels 
from Vx in upward by 18in long. Z- 
scctions, decorative trims, etc. 


PLUS 12 
SALES TAX. 


POSTAGE EXTRA! 

Within Victoria. 

Within N.S.W., Tas. and S.A. 
Elsewhere in Australia 
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AUSTRALIA'S LARGEST 
Radio, Television and Hobbies 
SPECIALISTS 

307 ELIZABETH STREET, MELBOURNE-60-1442 

★ We have everything for the Radio Hobbyist ik 


MODEL 200H 

20,000 Ohms per Volt DC 10,000 
Ohms per Volt AC. 

Specifications: 

DC Volt: 0-5. 
0-25. 0-50. 

0-250, 0-500. 

0-2,500. 

AC Volt: 0-10, 
0-50, 0-100, 

0-500. 0-1,000 

DC Current: 
0-50. Micro- 
amps res. 
0-25, 0-250 

MlUiamperes. 

R e s i s t ance: 
0-60K Ohms, 
0-6 Me»- 
ohms. 

Capacity: 0-01- 
0.3mfd (at 
AC 5 volt 
O.OOOl-Olmfd 
at AC 250 
Volt). 

Decibel: minus 20db plus 22db. 

Output Range: 0-10, 0-50, 0-100, 0-500, 0-1.000 
Battery used: UM-3-1, 1 piece. 

Dimensions: 3Viin x 4 J /2in x lVfcin. 

Complete with internal battery, testing leads 
and prods. 

PRICE $11.95 

Including Sales Tax 

Plus Postage, 35c, 



Capacitor 

VW. 

Resistor Substitution 
Plus Post, 20c. 


Substitution Box, 1,000 

.$5.00 

1 Watt. 
$4.55 


Box, 


TRANSISTOR AERIALS 

4in extends to 27in.$1.60 

5in extends to 39in.$1.70 

6in extends to 43in.$1.40 

6in extends to 32in.$1.00 

6in extends to 28in.$1.20 

7in extends to 39in.$1.60 

9in extends to 39in.$1.40 

lOin extends to 39in. 95c 

Plus Postage, 15c. 

CRYSTAL SET BUILDERS 

Coils. 60c 

Diodes. 35c 

Headphones.$2.50 

Tuning Conds.$1.85 

Terms.Ea. 12c 

Plus Postage. 


TAPE RECORDER 
ACCESSORIES 


2fin spools. 

30c 

3in spools. 

. . 35c 

5in spools. 

. . 40c 

7in spools. 

. . 50c 

2fin x 100ft tape. 


2iin x 300ft tape. 

.. $1.20 

3 in x 600ft tape. 

.. $2.25 

5iin x 1,200ft tape . . . . 

. . $2.50 

7in x 1,800ft tape. 

. . $3.95 

5in Plastic Tape, boxes .. 

60c 

7in Plastic Tape, boxes .. 

90c 

Plus Postage. 



KEW METERS 

MR-2P 0-1 m/A.$3.65 

MR-2P 0-50 u/A.$5.20 

MR-2P 0-100 u/A.$4.75 

MR-2P 0-500 u/A ;.$5.00 

VR-2P V.U. Meter.$5.20 

All meters in white plastic case. 


PIEZO PICK-UPS 
AND CARTRIDGES 

I 

PU-86 Pickup LP/78 T/O 
Crystal cartridge. Length 
204mm.Ea. $2.33 

Y99 Replacement Cartridge. 
Output 2.5v.Ea. $2.00 

PU-86 Pick-up Ster-LP/78. 

T/O Cartridge. Length 
204mm.Ea. $3.20 

Y130 Replacement cartridge. 
Output lv.Ea. $2.90 

PU.54 Pick-up. LP/45 only. 

Length 1.25mm.Ea, $1.92 

Y107 Replacement cartridge. 

Output 1.5v.Ea. $1.30 

Y251 Ceramic cartridge. Out¬ 
put .45v.Ea. $2.00 

Sapphire Replacement Styli 
Each. 30c 


SUB MINIATURE 

I.F. TRANS, 7 x 7mm 
In sets of 3. 

$3.20 per set. 

OSC. COILS, 7 x 7mm 
To match I.F. Trans. 
$1.10 ea. 


SINGLE CORE CO-AX 

German Mic. Cable 
Grey P.V.C. Cover. 

15c yd. $14.75 100yd. 


PIEZO MICROPHONE INSERTS 

MC-3 Crystal. 50- 7K. 35 x 25 x 8 mm. -57DB.85c ea. 

MC-7 Crystal, 100- 7K. 39 mm Round x 11 m.m. -56 DB. .. 85c ea. 

MC-8 Crystal, 50- 8K, 48 mm Round x 17 mm. -50 DB. $1.50 ea. 

MC-9 Crystal 50- 8K. 25 mm Round x 9 mm. -68 DB. .. $1.50 ea. 

MC-33 Crystal 50-10K, 33 mm Round x 9 mm. -60 DB.90c ea. 

MD-5 Dynamic. 100-15K. 33 mm. Round x 14 mm. -55 DB .. $1.80 ea. 

TRANSISTOR SET ACCESSORIES 


Magnetic Earpiece with 3.5mm 

Plug. 

Earpiece with 2.5mm 


Earpiece with 3.5mm 


Crystal 
Plug 
Crystal 
Plug 

Jacks, 2.5 and 3.5mm .. .. .. 
3.5mm Plug and Cord ext. Jack 
Pair. 


75c 

75c 

75c 

20c 

50c 


Metal Co-axial Plugs and line 

Sockets.Pr 

“Din” and “Hirschmann,” 2, 3, 4 
and 5-pin Plugs, Chassis and 
Line Sockets, carried ex stock 
Prices on application. 
P.M.G. type Plugs from .. 
P.M.G. type Jacks from 


65c 


55c 

35c 


P.M.G. Line Jacks from.55c 


307 ELIZABETH STREET, MELBOURNE PHONE 60-1442 
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directly coupled, and the complete 
amplifier has DC feedback around it via 
the 3.9K resistor from output to the 
emitter of the first voltage amplifying 
transistor. 

The quiescent voltage across each out¬ 
put transistor should be half the supply 
voltage, evident by measurement from 
the speaker output terminal on the board 
to ground. This condition may also 
require to be set up by adjusting the 
DC operating point of the first voltage- 
amplifier transistor; because the amplifier 
is DC coupled, this will alter the work¬ 
ing voltage across the respective output 
transistors. More will be said later about 
the “setting up” procedure. 

The power amplifier, although origi¬ 
nally designed to deliver 10 watts RMS 
per channel into 15-ohm loads, will 
actually deliver 12.5 watts per channel 
into 8-ohm loads. The distortion level 
at 10 watts into a 15-ohm load, measured 
at 2KHz, was only 0.4 p.c. falling to 
0.24 p.c. at 9 watts. 

A transistor power amplifier of this 
general type, having a very high order 
of negative voltage feedback, applied 
through multiple loops, exhibits a very 
low output impedance. This particular 
design has an output impedance of 
approximately 0.26 ohms, which repre¬ 
sents a damping factor of about 60. as 
compared with a typical valve amplifier 
having a damping factor of about 15. 

Admittedly the difference is rather 
academic, particularly when considered 
in association with modern, highly 
damped loudspeaker systems. However, 
what advantage there may be is with 
the transistor amplifier. 

Since the load is part of the feedback 
loop, variation of its reactance with 
frequency will alter the phase-shift 
associated with the loop, the cause of 
instability in some systems. However, 
the “load stability” of the 115 Play- 
master is excellent under the most severe 
conditions of capacitive loading. Very 
little ringing is evident on a 5KHz square 
wave with as much capacitance as 
0.22uF across the 15-ohm resistive load, 
with no sign of ultrasonic oscillation. 

Turning now to the “control” section 
of the amplifier, it will be seen that 
there is a basic similarity to the Play- 
master 112 Control Unit of December 
1965, but with one variation: We have 
employed field-effect input transistors to 
attain the high load impedance necessary 
for sustained low frequency response 
from ceramic pickups. There is a cost 
advantage as well as a technical one. 

The amplier will accept signals from 
four switched sources and there is, in 
addition, an operating mode switch 
separated from the input signal selector 
switch. This allows two modes of stereo 
operation and three modes of mono with 
any of the four input signals selected. 

The three input facilities via “insul¬ 
ated coaxial sockets” are designated 
“disc”, “radio 1” and “radio 2.” The 
two “radio” inputs are connected by 
the switch to the preamplifier input 
and have the same input sensitivity as 
the “disc” input, and the same high 
input impedance. The tape input/out¬ 
put facilities are wholly associated with 
a DIN socket, the tape input being 
selected by the input signal selector 
switch. 

There is also provision for connec¬ 
tion to a radio tuner via a 7-pin socket, 
the signal input being paralleled with 
the “radio 2” input connectors. Al¬ 
though there is no “solid state” tuner 
in the “Playmaster” range as yet, the 


PARTS LIST FOR THf NEW PLAYMASTER 115 


1 Case, 12iin x 4-5/8in x 8$-8in 
with chassis, front panel and 
escutcheon to suit. 

3 Printed wiring boards, 67/a3 , 
67/a3 and 67/p3. 

1 Power transformer, 240V to 
75V.CT, at 0.75A. 

2 Filter chokes, 30 millihenries, at 
1.25 A. 

1 3-pole 4-position rotary switch; 
MSP type AK 52233-F or similar. 

1 2-pole 4-position rotary switch with 
“earthing plate”; MSP type AK 
52234-F or similar. 

TRANSISTORS 

4 R.C.A. Type 40250 NPN silicon 
power. 

2 2N3645 PNP . 

2 2N3642 NPN. 

2 2N4360 FET. 

6 2N3565, BC108 or similar NPN. 


DIODES 

2 IN3193 2 BA100 


RESISTORS (i watt, 5 p.c. tolerance) 

2 4.7M 

2 15K 

2 3.3M 

2 10K 

6 470K 

2 4.7K 

4 56K 

2 3.9K 

2 47K 

4 2.2K 

2 39K 

4 1.5K 

6 27K 

4 IK 

2 18K 


2 470 ohms 


2 330 ohms 


1 330 ohms, see 

text. 


4 270 ohms 

2 180 ohms . 

2 33 ohms 

2 10 ohms 

2 4.7 ohms, 1 watt. 

4 1.2 ohms 

1 1M (lin) pot . 

2 500K-500K (lin) ganged pot. 

1 50K-50K (log) ganged pot. 

CAPACITORS 

3 2000uF 50VW electrolytic. 

4 500uF 50VW elecrolytic. 

4 200uF 6VW electrolytic. 

4 50uF 25 VW electrolytic. 

2 25uF 50VW electrolytic . 

2 lOuF 15VW electrolytic . 

2 0.47uF disc-ceramic. 

2 0.27uF disc-ceramic. 

4 0.1 uF disc-ceramic. 

4 0.022uF disc-ceramic. 

2 0.01 uF disc-ceramic. 

2 0.0082uF plastic 

4 0.001 uF plastic 

2 680pF plastic 

MISCELLANEOUS 

Six insulated coaxial input connectors 
and plugs to suit; one DIN five 
pin plug and socket; one seven pin 
tuner socket; two polarised speaker 
plugs and sockets; two fuse holders 
and fuses; pilot lamp (No. 2 Tele¬ 
phone Switch-board lamp, see text) 
and bezel; one 8-way tag strip and 
one miniature 3-way tag strip; 
knobs; power cord; connecting 
wire, shielded wire, nuts, bolts, 
washers, solder, etc. 


uiiiHiiiiiimitmiiiiiitiiiiiiiiiiumiMimiimiiiiiiiiiiiiiiiiiiiiiimiiiiuiiiiiimuuMiimiiiiiiiiiimiiiimiimiimimmiimiumiitiuiitfiiiiiiiiiimiimiimiiiiiiiiiiiiiiiimmui 


tuner facility may well be a worth¬ 
while adjunct for those who desire to 
use a valve tuner in conjunction with 
the unit amplifier. 

As mentioned earlier, in its present 
form, the amplifier provides for the use 
of a high quality ceramic or crystal 
pickup, many of which can produce 
some very nice sound. However, we have 
left space, just behind the switches, 
for the future inclusion of a preamp 
and compensating stage for a magnetic 
type. 

As may be seen from the circuit dia¬ 
gram the control section of the ampli¬ 
fier employs two transistors in each 
channel. The first transistor is a field 
effect type, operating in the 
conventional amplifier configuration 
with voltage gain of about one and 
one half times. Feedback operates in 
the source circuit and is partially by¬ 
passed by the .0082uF capacitor. Par¬ 
tial bypassing of the source feedback, 
being frequency conscious, compensates 
for capacitive losses across the high in¬ 
put impedance. 

The tone controls are of the feedback 
type, using a slightly modified version 
of the basic circuit first described by 
P. J. Baxandall. The second transistor 
is used in the tone control circuit, yield¬ 
ing lower overall noise and distortion 
that would be expected with a transistor 
and passive circuitry. The stage also 
provides a low output impedance to 
feed the power amplifiers. 

Operation of the tone controls is 
quite straightforward. The moving arms 
of the controls connect to the input 
of the transistor. The “boost” ends 
connect to the source of signal, to the 
ELECTRONICS 


drain of the field effect transistor, via 
a coupling , capacitor; the “cut” ends 
connect to the output of the second 
transistor. 

At mid-frequencies the gain of the 
stage is unity, since the transistor is 
effectively fed, via the bass network, 
from a point midway between its own 
output and the source of signal. The 
same situation applies at all frequencies, 
if the controls are in their central 
position, the stage having a response 
“flat” from about 20Hz to more than 
150KHz. Due to other contributing fac¬ 
tors, however, the overall response of 
the amplifier is 3dB down at 24KHz. 

If the moving arm of either control 
is displaced from the central position 
the gain of the stage is altered with 
regard to the range of frequencies con¬ 
cerned and determined by the associ¬ 
ated capacitors. Moving the arms to¬ 
wards the source of signals increases the 
gain and gives the bass or treble 
"boost,” while moving them toward the 
output reduces the gain below unity 
and provides “cut.” As the curves show, 
adequate amounts of boost and cut are 
available. 

The preamplifier board is mounted 
in the front section of the amplifier, 
directly behind the control potentio¬ 
meters, and is shielded from the power 
amplifier and supply sections of the 

amplifier. Adjacent to the preampli¬ 

fier. and immediately behind the mode 
and selector switches, is an area re¬ 
served for the addition of another pre¬ 
amplifier board. 

The chassis earth returns in a tran¬ 
sistorised amplifier such as this are 

rather critical, and correct connection 
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AUSTRALIAN & OVERSEAS AGENTS: 

Wm. J. McLELLAN & CO. PTY. LTD 

THE CRESCENT. KINGSGROVE. N.S.W. 50-0111 


VICTORIA 

A. E. E. CAPACITORS PTY. LTD. 

202 BELL STREET. PRESTON. 44-0491 

W. AUSTRALIA: I. W. HOLMAN & CO. 

249 James Street, PERTH 
QUEENSLAND: K. H. DORE & SONS 
505-507 Boundary Street, BRISBANE 
ALSO TOWNSVILLE AND ROCKHAMPTON 


TASMANIA: W. P. MARTIN PTY. LTD. 
202 Argyle Street, HOBART 


N.Z.: H. W. CLARKE (N.Z.) LIMITED 
42-46 Cable Street, WELLINGTON, C.3 


S. AUSTRALIA: COLLETT & CANT PTY. LTD 
103 Halifax Street. ADELAIDE 


N.Z.: H. W. CLARKE (N.Z.) LIMITED 
10 Teed St., New Market, AUCKLAND, S.E.l 


AVAILABLE ALL ELECTRICAL TRADE SUPPLY HOUSES AND HARDWARE STORES 
THE FULL GUARANTEE APPLIES WHEN IRON IS USED WITH A NATIONAL TRANSFORMER 


“THE FASTEST 
HEATING IRON 
MONEY CAN 
BUY!” 


-T* 

UNBREAKABLE The New Miniscope model 
is versatile and dependable, and features an 
unbreakable slotted nylon centre piece which 
permits easy adjustment of switch lever 
travel. 

' — 

EASIER TO HANDLE Depress the control 
lever only until the right temperature is 
reached, then release it. 

For extra heat or for larger joints, press it a 
little longer. At all times you have complete 
control over the temperature—up to 75 watt 
rating. 

.. , - — - - -— 

-T* 

FASTEST HEATING Five seconds from cold, 
thereafter instantaneous. Temperature con¬ 
trol at your finger-tips. Heat only where, 
when and as much as needed. 


MINISCOPE offers most convenience 

If you like, leave MINISCOPE switched off until 
the cold tip touches the spot to be soldered 
Only then press the control lever and the joint 
will be soldered without having endangered sur¬ 
rounding components. Iron, 2 spare elements, 
and 1 spare tip complete $5.28. 

Miniscope operates on voltages from 2.5V to 
6.3V A.C. or DC. or from 240V A.C. mains 
through a “National” Scope Transformer. 


ONLY NATIONAL 
TRANSFORMERS 

are fully approved 
by Manufacturer. 
Fitted with 6ft. 3- 
core flex and 3 pin 
mains plug $7.65 


LESS MAINTENANCE Never has a small sol¬ 
dering iron required as little maintenance as 
Miniscope. The copper tip and the carbon 
element need only rarely be replaced, be¬ 
cause Mmiscope is switched on only for a 
few seconds at a time. All maintenance can 
be performed by the operator 3t the work 
station without any special tools. 


Eurna 


m B3 SSI SS Hi 8® 8£i IBS £3 H BS iS W ffl IKS W WU S3 HI l» RS @ S® H H @3 

Please forward free illustrated literature and specifications 



Wm. J. McLellan & Co. Name 
pt y- Ltd - Address 

® THE CRESCENT. KINGSGROVE. 

l n.s.w. 5 o-om My usual supplier is 
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of earths is essential if serious distor¬ 
tion and even instability is to be avoided. 

Since the output stage is basically a 
class B current amplifier, large asym¬ 
metric earth currents will flow, which 
can produce appreciable voltages across 
quite short pieces of wire. If these volt¬ 
ages are coupled back into the input of 
the amplifier, even harmonic distortion 
will result, with other possible compli¬ 
cations. 

What is a potential hazard in a mono 
system is an almost inevitable one in a 
stereo system, where the common input 
earths and common output earths auto¬ 
matically produce a loop around the two 
amplifiers. 

To avoid the distortion introduced by 
an earth loop in the present stereo power 
amplifier system, the current amplifier 
earth system has been divorced from 
the voltage amplifier earth on the power 
amplifier board where there is a deliber¬ 
ate break in the continuity of the earth 
system. However, holes have been pro¬ 
vided in the power amplifier boards to 
add a “jumper” wire, so that the board 
can be used for mono amplifiers or in 
cases where there is no earth loop 
problem. 

Essentially, the Playmaster 115 uses 
three earth systems, the first two being 
returns for the respective current ampli¬ 
fiers, effected by separate leads to the 
main earth point. 

The third is for the voltage amplifier 
system (on the power board) and pre¬ 
amplifier. The voltage amplifier earths 
are connected to the preamplifier board 
by the shield-braid of their respective 
signal leads. 

This third earth system is termed the 
“signal earth” system and designated as 
such on the power amplifier layout dia- 



The preamplifier board pattern (above) and , below, the layout of com¬ 
ponents on the finished board. Note that the earthy side of all input 
connectors should return to this board , thence via interconnecting braiding 
to the “signal earth” system on the power boards. From here , the network , 
referred to in the text as the third earth system, returns to the common 
earth lug shown in the chassis photograph. 


gram. 

The three earth systems must be re¬ 
turned individually to the main earth 
point—a mountm? lug on the power 
supply tag strip. The earth lead from 
the preamplifier is terminated at a 
solder lug. secured under the screw 
which retains the mounting lug of the 
tag strip, on the control side of the 
chassis partition. There are no termina¬ 
tions on the other tag-strip-mounting 
lug. Also mounted on the 8-wav tag 
strip, are the power diodes and the 
current limiting resistors. 

Although relatively simple in design, 
the power supply meets the requirements 
of the class B amplifiers, the capacitance- 
inductance filter providing sufficient 
smoothing without the use of a regulator 
transistor. The filter consists of a “reser¬ 
voir” capacitor of 2O0OuF, from which 
the supply to each channel is taken 
through a 30mH choke. 

Large filter capacitors are normally 
required in transistorised equipment be¬ 
cause of the large currents involved. 

For the same reason the DC resistance 
of chokes has to be kept to a minimum. 
Fortunately, relatively low inductance 
figures are practical, because the “hum” 
voltage dropped across the choke is 
proportional to the “hum” current flow¬ 
ing through it. Hence, for a given voltage 
developed across the impedance of the 
choke, the large hum currents can be 
filtered by a smaller choke. 

The current drain of the amplifier is 
well within the safe operating limits of 
the power diodes, the continuous current 
rating of the diodes being 500mA 
RMS, with a peak rating of 6 amps. 
At switch-on, when all the electrolytic 
capacitors are discharged, the “reservoir” 


electro represents almost a complete 
short circuit across the supply. The re¬ 
maining electros, also short circuits at 
the instant of switch-on, are separated 
from the supply only by the impedance 
of the choke inductances. 

Often there is sufficient impedance con¬ 
tained within a power supply to limit 
the switch-on surge to a safe maximum. 
As this is not the case in the present 
design, we have augmented it with two 
4.7ohm resistors. Inclusion of the cur¬ 
rent limiting resistors affects the power 
supply regulation to a minor degree but 
is well warranted, considering the pro¬ 
tection gained. 

As a further degree of protection, 
to the output transistors particularly, we 
have included a 500mA fuse between 
each power amplifier board and the asso¬ 
ciated electroly-tics. The fuse should 
afford sufficient protection in all cases of 
output overload, including short circuits. 
This was inadvertently demonstrated 
during the development of the prototype, 
preventing an expensive catastrophe. 

The amplifier is constructed in three 
assemblies. The main chassis is in the 
form of a U-shaped bracket mounting 
the two power amplifier boards, con¬ 
nectors and fuse holders, etc., the chassis 
also provides heat-sink mounting for the 
output transistors. 

Inserted in the main chassis is an 
L-shaped tray which mounts the power 
supply components, partitions off the 
control section of the amplifier and 
mounts the preamplifier board. 

The third assembly is the front 
panel to which are attached the control 
potentiometers and the mode and selector 
switches. 

Drawings of the required metalwork 


ji 

are currently being produced, and blue-1 
prints will be available though our infor¬ 
mation service at the usual fee of 501 
cents per print. Complete kits of metal¬ 
work will, in due course, be marketed 
by the regular metalwork suppliers. The 
front panel escutcheon, being the same 
as that previously used on the “Play- 
master 112”, is at present readily avail¬ 
able over the counter. 

The amplifier has a fairly tight layout, 
particularly in the rear power compart¬ 
ment which contains the power trans¬ 
former, filter chokes and capacitors, 
power amplifier boards and connectors. 
Consequently there is a preferred order 
of assembly, which will prevent the 
embarrassing situation of not being able 
to insert the last screw because the 
filter choke or some other piece of hard*- 
ware is in the way. 

Any of the three major assemblies 
may be undertaken first, but we would 
suggest that constructors begin with the 
L-shaped bracket containing the power 
supply and the preamplifier board. 

The preamplifier board ultimately 
mounts off the bracket by lin screws, 
using four nuts to secure the screws 
to the bracket and eight other nuts to 
space the preamplifier board from the 
subchassis. The screws should be instal¬ 
led initially, but it is advisable to attach 
the board only after mounting the power 
supply components. 

Using 1-8 x 3-8in countersunk 
screws, mount the filter chokes and the 
power transformer ,in that order. The 
holes in the transformer mounting 
brackets are 5-32in, so that washers will 
be required under the nuts used to 
retain the transformer. Associated with 
the output of each power amplifier are 
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CELESTION HIGH FIDELITY 
CO-AXIAL LOUDSPEAKERS 

Highly respected for performance, Celestion 
speakers are advanced in design and engineer¬ 
ing .. . these are the speakers overseas 

reviewers have given “rave” notices. Speakers^ 
of equivalent quality and similar price in the 
U.K. cost at least 50% more than Encel prices 
in Australia. Frequency response is con¬ 
servatively quoted in the best British traditions. 

DELUXE CX 2012 12” 

Very effective in a 2 or 3 cubic ft. enclosure, 
overall frequency 'response is 30-18,000 Hz. 
Power handling capacity is 20 watts RMS 
Flux density—17,000 gauss . . . total flux 
180,000 maxwells. The tweeter is co-axially 
mounted and an electrical cross-over £ r* 
provides smooth transition. Inter- jj'l 
modulation is negligible .... — ^ 

STANDARD CX 1512 12” 

Very effective in a 2\ or 3 cubic ft. enclosure, 
response is 30-15,000 Hz, and power handling 
capacity 15 watts RMS Crossover frequency 
is a 4 kHz. Impedance . . . 15-16 ohms. 
Flux density is 13,000 gauss, total flux 88,000 
maxwells. An outstanding, low 4**)A PA 
priced high fidelity spea- ^<5/.01/ 

SPEAKER ENCLOSURES 

Both speakers perform extremely well in 2T-3 
cu. ft. speaker enclosures; write to Encel 
Electronics for details and specification. 



CONNOISSEUR CLASSIC 
TURNTABLE 

incorporating two slow speed synchronous 
motors, the Classic features a lathe tiirned 
aluminium turntable. Speeds are 45 and 
33-1/3 r.p.m. Spindles are high quality carbon 
steel, mirror finished—and soft PA 

rubber wheels disengage when X ‘S 3|J 
not in use. Encel price ..... ...... 



THE NEW ENCEL CSM-40 M.F.B. 
STEREO AMPLIFIER! 

The remarkable new Encel CSM-40 offers 
more features, more performance, more value 
. . . similar units are usually twice the Encel 
price. Output is over 15 watts RMS (over 35 
watts I.H.F.M.) in each channel, frequency 
response is 20-40,000 Hz, input sensitivities 
are as low as 1.5 mV. Loudness control, 
rumble filter, scratch filter, separate bass and 
treble controls, tape monitor, headset jack, 
motional feedback control and circuitry, sub¬ 
stantial grain-oriented output transformers . . . 
all are standard on the Encel CSM-40. The 
balance meter may be switched in and out of 
circuit . . . the filaments of the pre-amplifier 
ore DC . . . the output of cartridges such as 
the ADC 10E and 4E will load the CSM-40 
and provide excellent results. Above all, this 
stereo amplifier is most satisfying to sit and 
listen to . . . see and hear the CSM-40 at 
Encel Stereo Centres in Melbourne and Sydney. 
Mail orders will be care-packed 
and freighted anywhere. Encel XI/V 


price is only 


.... £64/10/- 


COMPLETE RANGE OF 
HIGH FIDELITY 
WHARFEDALE SPEAKERS 

All models are now in stock . . . write for 
EMQ’s or trade-in valuations on your old 
equipment . . investment in Wharfedale 

equipment can cost less than you thought 
possible! 



CRAFTSMAN II TURNTABLE 

Very popular overseas, the Craftsman II fea¬ 
tures two fixed speed and a full 12in. lathe- 
turned non-ferrous turntable. This precision 
instrument employs an hysteresis synchro¬ 
nous motor which is dynamically balanced— 
wow is 0.15%, flutter 0.1% and rumble—50 dB 
at RIAA characteristics when refer- ^ ia 
red to 7 cm/sec. at 1 kHz. Ask for X/l Y 
copies of reviews. Encel price ... " 


THE REVOX G36 PROFESSIONAL 
2 OR 4 TRACK STEREO AND 
MONO TAPE RECORDER 

Encel Electronics recommend this famous Swiss 
recorder. Three motors are featured in this 
versatile two-speed professional quality re¬ 
corder which takes 10f" spools; ask for an 
EMQ or a trade-in valuation on your old unit. 
See Encel Stereo Centres for a Revox demon¬ 
stration . . . the price will pleasantly surprise 
you! 


SPEEDY MAIL ORDER SERVICE 

Please give us your name and address in 
BLOCK LETTERS when ordering. All Encel 
equpiment is BRAND NEW and Sales Tax 
is included in Encel prices. We care-pack and 
freight anywhere. Service is available at the 
Encel Service Centre in Melbourne and also 
at the Encel Stereo Centre, 257 Clarence 
Street, Sydney. 


HAMMOND CONDENSER 
MICROPHONES 

As Australian Distributors, Encel Electronics 
proudly announce the arrival of substantial 
Hammond shipments. The new Hammond 
Stereo Microphone is supplied complete with 
a power supply and is priced at $118. The 
monaural Model 101 with power supply costs 
only $74 ... the extra capsule may be added 
at a later date to convert to stereo use. 
Hammond microphones combine rugged con¬ 
struction with high performance and have 
been favourably reviewed overseas. Write for 
full specifications. 

NEW ZENZA BRONICA CAMERAS 

The most famous 21" square single lens reflex 
cameras in the world would be the Hassel- 
blad and the Zenza Bronica . . . but only 
the latter is fitted with the incomparable 
Nikkor lenses and features a focal plane 
shutter. Consequently supplementary lens 
equipment is much lower in price . . . the 
new Model S2 Bronica has a detachable film 
back to enable change of film type in a few 
seconds. Encel Electronics are Australian Zenza 
Bronica agents. Price of the S2 is only $299 
including sales tax. Ask for prices 
on the .multitude of accessories a /'jW 
and additional lens equipment — **?*»** 


CONNOISSEUR 

CRAFTSMAN in TURNTABLE 

Perfection in a precision 3 speed transcription 
turntable is the only way to describe the 
Craftsman III. Fitted with a 12" non- 
ferrous lathe turned turntable and a hys¬ 
teresis synchronous motor . . . and a built-in 
illuminated stroboscope. Speed variation of 
8% may be made. See the reviews in 
“Gramophone” and “Hi-Fi & Jr—I Cft 
News” or write for your own \h/ XII 
personal copy. Encel price_ 


CONNOISSEUR STEREO 
CARTRIDGE MODEL SCU-1 

Regarded as the finest ceramic stereo cart¬ 
ridge produced anywhere in the world, the 
Connoisseur SCU-1 will load any normal 
amplifier or tape recorder. Tip mass is 1 
milligram, vertical compliance 8 x 10-6 
ems-dyne, lateral compliance 12 x 10-6 ems/ 
dyne. Sound qualities are exceptional—and 
include a pleasant musical transparency. Ask 
for copies of reviews in the A AA 
“Gramophone” and “Records 3111 oil 
and. Recording”. Encel price w 



A NEW HIGH QUALITY TONE 
ARM AT A LOW, LOW PRICE! 

The new Encel-Nikka tone arm is a precision 
instrument and will track perfectly down to 
1 gram with suitable cartridges. The open front 
head shell accepts all standard fitting cart¬ 
ridges— and the arm takes Ortofon and SME 
shells without modification. Miniature ball 
bearings are used throughout. An outrigger bias 
adjustment sets stylus pressure. Encel price is 
only $19 (£9/10/-). See the review Ai a 
in “Electronics Australia”, p. 123, X I 
Oct., 1966. "P 17 


STENTORIAN SHIPMENT 
ARRIVES! 

A substantial shipment of Stentorian speakers 
has just arrived . . . compare Encel prices! 

HF 812 .. _.. ... $12.50 

HF 816 ...... . ... .. $19.50 

HF 810 ... ..„. ..... $9.50 

HF 1012 ... .... ..„ ... $14.50 

HF 1016 . ... .. .. $21.50 

HF 1016 Mjr. . .... . $29.50 

Crossover networks: 

CX 500, CX 1500, CX 3000 .._ all $6.70 

All prices include sales tax. 


THE NEW COSMOS SW-30C 
STEREO AMPLIFIER 

8 watts R.M.S. or 15 watts I.H.F.M. per chan¬ 
nel. P.P. 6BM8’s. Wide frequency response. 
Speaker matching 4, 8 and 15 A* * jr £\ 
ohms. Sens, for p.u. 5 mV. XIJ 

Headphone jack. Encel price ... 


EBEQQiim 


NEW KELLY 15” WOOFER 
SPEAKER (Mk. VII) 

Rated at 50 watts, the frequency response o' 
this new bass reproducer is 30-5000 Hz. Total 
flux is 350,000 maxwells. Recommended cross¬ 
over frequency is 2500 Hz. (The Kelly Cross¬ 
over costs $11). The Mk. VII uses a lamin¬ 
ated aluminium former with the voice coil 
embedded in polyester resin. r*#\ 

Guitar models also available XXV Til 
at the same price ... ... a •*J\J 

THE MK.II KELLY RIBBON 
TWEETER 

Regarded as the most effective and advanced 
tweeter available for domestic Aft a 
speaker systems, the Kelly Mk. II X \V 
is priced at only _ _ _ _ _ * 

KELLY ACOUSTIC LENS 

Designed for use with the Kelly Mk. II 
Ribbon Tweeter the Acoustic jp/% 

Lens effectively disperses H.F. XI / "||| 
radiation ..... . . ..;.. 

NEW MODEL 12” BASS 
REPRODUCER FROM 
DECCA-KELLY ... THE DK I! 

This 12" woofer is the model used in the 
Kardioid enclosure; total flux is 250,000 max¬ 
wells due to use of a new ceramic ring mag¬ 
net of “Magnadur 2”. Frequency response is 
30-5000 Hz. and the recommended crossover 
frequency is 2500 Hz. The voice coil is em¬ 
bedded in polyester resin—transient peaks of 
100 watts will not damage the m ft 
assembly. Normal power rating X/1X XII 
is 35 watts R.M.S, Encel price 


WHAT IS AN EMQ? 

Many Encel prices cannot be advertised be¬ 
cause of trade agreements ... so we invite 
you to write for an EMQ ... an Encel 
Mail Quote. When requesting prices on ampli¬ 
fiers and tape recorders, please give some 
specifications. Combinations of many com¬ 
ponents are possible . . . just tell us of your 
requirements. Please supply your full name 
and address printed in BLOCK LETTERS. 


ncel 


PTY. LTD. 


Head Office: 431 Bridge Rd., Richmond, Vic. Tel. 42 3762 
City Branch: 18 Bourke St., Melbourne. Tel. 32 2672 
Sydney Store: 257 Clarence St., Sydney. Tel. 294563, 29 4564 

Ground Floor, 2SM Building 

Australia’s Greatest Hi-Fi Centre ★ Trade-ins accepted. 
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two voltage dividing electrolytic capaci¬ 
tors, which are mounted in pairs (one 
above the other) on the lert and right 
of the power transformer. They are 
retained by two U-shaped brackets, seen 
immediately adjacent to the trans¬ 
former. 

There are three 2000uF electrolytics 
contained m l£in diameter cans. The 
electros come complete with mounting 
brackets. The “reservoir” electro, that is 
the first electro across the supply and 
common to both channels, is mounted 
on the lower right-hand side (looking 
from the front) using 3-16 x iin round 
head screws. The final filter electro asso¬ 
ciated with the right-hand power-ampli- 
er board is mounted immediately above 
the reservoir electro, on the right-hand 
side. The filter electro associated with 
the left-hand power-amplifier board is 
mounted on the left, in the upper posi¬ 
tion so as to clear the fuse holders. 

An 8-way tag strip is used to terminate 
mains and transformer leads and to pro¬ 
vide mounting for the power diodes and 
current limiting resistors. Having mount¬ 
ed the tag strip, the po*ver supply inter¬ 
connections may be made, making sure 
to follow the circuit diagram precisely. 
It is important that ail earth leads from 
the three electros are returned separately 
to the main earth lug, as shown. 

Having wired the preamplifier board, 
complete with associated leads, it may 
be attached to the front of the L-shaped 
bracket using the screws previously 
inserted. The signal input lead to the 
board, from the mode switch, is a 
“stereo” type containing two leads, each 
separately shielded. The stereo shielded 
lead is used throughout, except for the 
signal input leads to the power-amplifier 
boards. 

The main chassis assembly may now 
be completed, with the exception of the 
power amplifier boards which will be 
referred to later. 

The rear of the main chassis con¬ 
tains the coaxial signal input connec¬ 
tors which are insulated from the chas¬ 
sis, tape and tuner sockets, and the 
fuse holders. The speaker connecting 
sockets are of the two-pin polarised type 
with matching plugs. 

The power transistors are mounted on 
the rear of the chassis which also serves 
as a heat sink; actually little “heat¬ 
sinking” is required under normal condi¬ 
tions. Mica washers are used to insulate 
the transistors electrically from the chas¬ 
sis. Before mounting the transistors, 
ensure that they will be adjacent to 
bare metal as any paint under them 
Will reduce thermal conductivity to the 
heat sink. With the transistors are sup¬ 
plied mica washers and nylon bushes, 
the latter being required to insulate the 
retaining nuts from the chassis. 

When mounting the transistors, sili¬ 
cone grease should be liberally applied 
to both the transistors and the heat¬ 
sink. Connection to the collector of the 
transistors is made by solder lugs placed 
under the two mounting nuts of each 
transistor. The collector connections 
from the board are made to the two 
outer lugs while the .OOluF capacitor, 
between the power transistor collectors, 
is attached to the two adjacent solder 
lugs of each transistor. 

As mentioned previously, the thermal 
compensation diode has to be at the 
same temperature as the power transis¬ 
tors, to achieve the required thermal 
feedback effect. To this end, we made 
small clips from some brass shim, of 
about 0.004in. The clips were then sol- 



Above is the pattern used for the 
two power amplifier boards , 
shown considerably smaller than 
actual size . The component 
layout used for the boards is 
shown below , to approximately 
the same scale. Note the two 
earth systems, which are discussed 
in the text with reference to 
variations in board co?inections 
for mono and stereo use . 



dered to the collector lug nearest to the 
diode. In the prototype the diode was 
attached directly to the board, the leads, 
being long enough, allowed the body of 
the diode to be inserted in the clip. 

Having pre-wired the mode and select¬ 
or switches, they can be fitted to the 
front panel together with the control 
potentiometers. The layout of the pre¬ 
amplifier board has been so arranged 
that the lugs on the potentiometers are 
directly facing their respective board 
connections. The board layout diagram 
is coded with a “CW” indicating the 
“clockwise” pot connection with the 
other two being, “rotor” and the “fully 
anticlockwise” connections respectively. 

The pilot lamp assembly is contained 
on a small 3-way tag strip immediately 
behind the pilot bezel. The tag strip can 
be soldered to a large brass washer held 
under the bezel nut. Two types of pilot 
lamp can be used: Both are No. 2 tele¬ 
phone switchboard lamps, intended to be 
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mounted in special holder, but the lamp 
may be held in position by two pieces 
of heavy gauge tinned copper wire, 
soldered to the metal contacts on the 
glass envelope. The lamps to be used 
are a 45V 40mA, or a 50V 100mA; if 
the latter is used, a 330ohm £W resistor 
should be wired to the tag strip, in series 
with the lamp. 

With the front panel complete the 
three units may be assembled. The tray 
containing the power supply slips into 
the main chassis and fastens to the sides 
and to the rear of the chassis; the front 
panel is then fitted to complete the 
assembly. 

At this stage the power amplifier 
boards may be wired to their respective 
output transistors, and to the power sup¬ 
ply, using long leads which allow the 
boards to remain outside the chassis. 
With the boards outside the chassis, it 
is an easy matter to check the DC condi¬ 
tions and to perform the setting up func¬ 
tions, if required. 

After having thoroughly checked the 
wiring of the three boards and with the 
power supply functioning correctly, sup¬ 
ply voltage may be applied to the two 
power boards and to each half of the 
preamp. The four sections just outlined 
should be connected to the supply using 
an ammeter to monitor the current 
drawn. The current drawn by each half 
of the preamp is only 1.5mA. 

The initial switch-on surge of the 
power amplifiers is about 600mA but 
the current should quickly fall to a 
quiescent level of about 85mA; this may 
tend to creep up to about 90mA because 
the temperature compensation diode is 
not in thermal contact with the output 
transistors. Should the quiescent current 
be in excess of 100mA due to high gain 
output transistors, the resistor in series 
with the temperature compensation 
diode will have to be modified. Reducing 
the value of the 330ohm resistor will re¬ 
duce the current; this may be accom¬ 
plished by “padding” the resistor with 
some parallel resistance. 

As previously stated, the output stage 
is designed to operate with half supply 
voltage across the output transistors. The 
voltage may be measured at the speaker 
output connection to the board, and 
should be within 2V of half the total 
supply voltage. If the voltage is not 
within this tolerance, it may be adjusted 
by “padding” the 470K base bias resistor 
to the first transistor of the power ampli¬ 
fier. However, with 5 p.c. resistors as 
specified, it is unlikely that either the 
quiescent current or the transistor opera¬ 
ting voltages will be outside the stated 
tolerances. 

With all sections of the amplifier func¬ 
tioning, the power amplifier boards may 
be fitted in the chassis and the leads, 
including those to the output transistors 
trimmed to an appropriate length. The 
compensation diodes should be pressed 
into their clips (which have previously 
been soldered to the collector lugs) and 
some silicone grease applied. This done, 
the amplifier should be complete and 
ready for a long period of trouble-free 
service. 

Incidentally, the amplifier may be 
used with speaker systems having an im¬ 
pedance of either 8 or 15 ohms or any 
intermediate value. As we have pre¬ 
viously pointed out in the text, there is 
a marginal increase in the available 
power when using the lower impedance. 
Regardless of the exact impedance used, 
the amplifier is capable of providing 
really excellent sound. S 
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. . . makes sound sense 


NEW SONY STEREOCORDER 
FOUR-TRACK MODEL TC-260: 

Incorporates sensational radial XL-2 
speaker systems — an exciting new 
concept m stereo separation. Simple con¬ 
trols. responsive to the most sensitive 
adjustment. Vertical or horizontal opera 
tion. Facility for public address, con 
nection to TV. tape recorder, AM/FM 
tuner and recorder player. Powerful 10 
watts output (5 per channel). Full 7" 
reel capacity. Complete-in-one portable 
and home, solid state stereo tape sys¬ 
tem. with automatic tape lifters. All the 
best from Sony for only 5359.50 



• LISTEN — to the celebrated bony sound — alive with superb 
detail. The soaring splendour of a cathedral organ. The endearing 
voice of a child. You hear every breathtaking sound as it really is, 
with Sony. 9 LOOK — at the precise, functional design of every 
Sony model, with fingertip controls for maximum ease and efficiency 

• KNOW — that world-famous Sony is perfect for any recording 
or play-back situation. • THEN —take up a sound idea, and buy 
a Sony tape-recorder. Quality, with a price to suit every budget. 



'SONY-O-MATIC TC-105. Ideal lor classes 
conventions, public speaking, or |ust plain 
fun. 3 spds.. 4 trks. Self-threading reel, 
automatic retracting pinch roller and shut 
off. 12 hours recording and playback.$214.00 


•SONY-O-MATIC TC-135: lightweight low 
priced 2 track model. 2 speeds and full 
5" reel. Complete with highly sensitive SONY 
dynamic microphone. Instant stop facility 
Compact. Weighs only 7 lbs. 585.00 


'SONY-O-MATIC TC-900: Operates on mams 
or battery Complete with Sony dynamic 
microphone, recording tape, battery. 2 
trks.. 2 spds. Dynamic mic. Case. 5102.90 


The celebrated sound of 


’SONY-O MATIC — c 

volume control system 


DISTRIBUTORS: JACOBY, MITCHELL & CO. PTY. LTD.. SYDNEY. MELBOURNE. 


SONY STEREOCORDER 
MODEL TC-500A: 

The Sony Supreme Sound System 
— a full fidelity, complete four 
track model with 2 full range 
•balanced satellite speaker sys 
terns 2 Sony F 96 dynamic probe 
microphones Covers the full 
sound spectrum audible to the 
most sensitive and trained ear 
Stereophonic and monophonic 


recording sound on sound 2 pro 


fessionally calibrated VU meters 
Operates vertically or horizont 
ally. 5428.40 


Thai* 

r*cord«ri 

are listed 

at:— 

TC-260 . 

. $359.50 

TC-500A . 

. 5428.40 

TC-135 . 

. 5 85.00 

TC-105 . 

. 5214.00 

TC-900 . 

. $102.90 
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“The course therefore provides 
training to or beyond Trades Certifi¬ 
cate level and the trainee is paid a 
good salary and is protected by the 
conditions of service applicable to a 
permanent employee of the Common¬ 
wealth Public Service. 

“Your advice to students to seek 
interviews with prospective employees 
while still at school is good and so 
far as the D.C.A. Technician-in- 
Training Scheme is concerned, a call 
to the Senior Airways Engineer-in¬ 
charge of Radio Training or to the 
Principal of the Regional Training 
School in the student’s own State would 
be welcomed. The course and the 
career to which it leads can be dis¬ 
cussed with the student and/or his 
parents and a visit to the Training 
School can be arranged. The address 
in each State is:— 


Conducted by the Editor 


This is one of those months when it is appropriate to let our 
correspondents have virtually all the say. First up is a letter 
which should be of great interest to our younger readers, 
faced with the task of choosing a career. 


Training and career wi 

“Dear Sir, 

“I congratulate you on your article 
‘A Career in Electronics’ in the 
December issue, which provided a 
valuable guide to your younger read¬ 
ers who may be planning a career 
in this field. 

“One avenue was omitted, however 
in your coverage of the courses which 
are available. This is the Radio 
Technician-in-Training Scheme con¬ 
ducted by the Commonwealth Depart¬ 
ment of Civil Aviation. This scheme 
provides 5 years of training for stu¬ 
dents who are between the ages of 
15 and 19 at the end of the year 
in which application is made. The 
minimum entrance standard is 
passes at the 4th year standard of 
secondary or technical school in 
English Expression or Literature, 
Mathematics A or B and Science A 
or B. 

“During the five years’ course, the 
trainees attend some 4500 hours of 
theory and practical lectures in the 
Civil Aviation Department’s Training 
Schools in Brisbane, Sydney, Mel¬ 
bourne, Adelaide or Perth. They also 
gain over 3000 hours of experience 
on field work. 

“The subjects covered during the 
course include:— 

FIRST YEAR: Engineering Work¬ 
shop Practice; General Science; 
Mathematics; Radio 1; Radio Draw¬ 
ing 1; Line Communications 1; Elec¬ 
trical Technology. 

SECOND YEAR: Radio 2; Radio 
Drawing 2; Radio Mathematics; Elec¬ 
trical Technology 2; Radio Measure¬ 
ments 1; Line Communications 2; 
Field Training — (Radio Workshops, 
Radio Installation). 


i D.C.A. 

THIRD YEAR: Radio 3; Radio 
Measurements 2; Line Communica¬ 
tions 3; Field Training — (Radio 
Workshops, Radio Installation, Radio 
Maintenance, Electrical Workshops). 

FOURTH YEAR: Radio 4 (Pulse 
Techniques and VHF); Radio equip¬ 
ment Practice; Field Training — 
(Radio Installation, Radio Mainten¬ 
ance, including 6 weeks at an Air¬ 
port away from the Capital City). 

FIFTH YEAR: Radio 5 (Radar 
and Radio Aids to Navigation); Field 
Training — (Radio Maintenance in¬ 
cluding 6 weeks at an Airport away 
from the Capital City). 


Radio station for music 

“Dear Sir, 

“I am always interested to read the 
articles and comments published in 
Forum, and although they cover a 
very wide field, I cannot help feeling 
that the root cause of most of the 
problems and shortcomings discussed 
is defective education. 

“In the electronics industry, which 
includes radio and television, in the 
sales and service field, education 
counts for nothing. This is reflected 
throughout the community as there is 
no attempt to educate the purchaser 
of equipment in its use or care, or 
even to point out that all types of 
apparatus need service during their 
useful life. 

“Characteristics and correct termi¬ 
nologies of new domestic equipment 
are not always passed on to the public. 
The classic example of this is the 


QUEENSLAND: Brisbane Airport, 
Brisbane. (Telephone 68-0101.) NEW 
SOUTH WALES: Ball’s Head Road, 
Waverton. (Telephone 9-2041.) 
VICTORIA: 123 Latrobe Street, Mel¬ 
bourne. (Telephone 32-2451.) SOUTH 
AUSTRALIA: Da Costa Building, 66 
Grenfell Street, Adelaide. (Telephone 
23-9911.) WESTERN AUSTRALIA: 
Aviation House, 88 St. George’s 
Terrace, Perth. (Telephone 23-1731). 

“These people can also provide 
details of a parallel Electrical Tech¬ 
nician-in-Training Scheme which is 
also available.’’ 

Yours faithfully, 

J. C. WADSWORTH, 
(Senior Airways Engineer, 
Radio Maintenance). 


lovers ? 

transistor radio. In the mind of John 
Citizen, radio no longer exists, but 
has now been replaced by the tran¬ 
sistor. This much-abused word seems 
to be used as a nomenclature for 
almost any type of electronic equip¬ 
ment except computers. 

“There is no doubt that if the com¬ 
mercial radio stations’ staffs were 
better educated, this state of affairs 
would not have come about. It might 
be an idea to bring this to the notice 
of the Federation of Australian Com¬ 
mercial Broadcasters and also suggest 
that an essential qualification for 
announcers should be an ability to use 
correct grammar. 

“Perhaps, then, there would be a 
chance to pave the way for an attempt 
to raise the program standards. 

“Consider the number of broadcast 
stations for the population in this 


ELECTRONICS Australia, April, 1967 73 













FOR PROFESSIONAL 

REQUIREMENTS 

AND 

AMATEUR DESIRES! 

Amateurs Can Enjoy Professional Results without paying 
professional price. This compact model is a 4-track stereo 
monaural record and playback tape recorder. It is light in 
weight and even ladies can carry it gracefully with ease. You get 
the same Akai quality at this surprisingly low price. It has a 
frequency response of 40 to 18,000 cycles per second; 3-speed 
(1-7/8, 3-3/4, and 7-1/2) and 15 ips optional; two built-in speakers; 
automatic stop; simple change-over to AC power. 

OTHER MODELS 

X-355, X-300, M-8, X-IV, X-100D, AA-5000, AA-7000 
SPEAKER SYSTEM SW-130, SS-110, SS-90, SS-80A,ETC. 


MODEL 1710 


AKAI 

TAPE RECORDER 

iTB AKAI ELECTRIC CO., LTD. 

HIGASMIKOJIVACHO OHTAKU TOKYO JAPAN 


H.S.W.: Magnecord Australasia Pty., Ltd. 210 Clar¬ 
ence St., Sydney 

Victoria: Magnecord Sales & Service, 3-Albury 
Rd., North Balwvn 

Queensland: Chandlers Pty., Ltd. 399 Montague Bd., 
West End, Brisbane 

S.A.: Magnecord Sales & Service, 8 Arthur St., Unley 
W.A.: TedcoPty. Ltd., 579 Murray St., Perth 
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country—yet there is not one organisa¬ 
tion capable or competent to produce 
programs of a high musical standard. 
Those people who say that we get 
what the majority want are, in fact, 
stating that the various State education 
systems are at rock-bottom level. 

‘ I suggest that, in a democracy, the 
minority should also be catered for, 
particularly if they are prepared to 
pay for a Third Program type of ser¬ 
vice which could be set up by an 
entirely independent organisation who 
would not be in competition with th? 
commercial stations as the A.B.C. 
obviously is, and would, therefore, not 
be afraid to keep to a high standard. 

“The person who consoles himself 
with his limited record collection is 
musically immature and will remain 
so, while those who tape the A.B.C. 
programs are limited by a body whose 
horizon is slowly narrowing. 

“Having meditated on these prob¬ 
lems for the past 13 years, I decided 
to circularise certain musicians, 
musical organisations and people 
whom I knew had musical appreci¬ 
ation and who had expressed dis¬ 
satisfaction with radio programs. 

“About 50 people were invited to 
attend a meeting early last December 
to discuss a proposition which would 
enable programs for the music lover 
to be introduced. Four people were 
sufficiently interest to reply and offer 
assistance, although they were unable 
to attend, and four were present. 

“It seems to me that musicians do 
not have the ability to promote their 
own profession; that music lovers in 
general are apathetic and lack the 
courage to take action and, I fear, are 
being conditioned to tolerate rubbish. 

“However, there are eight people in 
Melbourne who have expressed them¬ 
selves prepared to support vigorously 
a scheme to provide programs for the 
music lover. (Space will not permit 
describing two schemes that have been 
suggested.) We need many more 
supporters before we can hope to 
achieve any worthwhile results. If 
there are readers of ‘ELECTRONICS 
Australia’ who are of the same frame 
of mind, I should be very pleased to 
hear from them. 

“It is very clear, and the Editor’s 
comments in the January ‘ELEC¬ 
TRONICS Australia* support the 
fact, that music lovers have no hope 
of ever being catered for in this Aus¬ 
tralian community, so long as there 
are people who complain then sit 
back and wait for the Government to 
do something about it. 

“There is one way out of this 
dilemma — all lovers of serious music 
must team up so that an approach 
can be made to the Government for 
permission to set up our own station, 
FM or AM. B. CABENA, 

2 Stirling Street, Kew, E4, Victoria.” 

In favour of Hertz 

Dear Sir, 

“I was amused to read the letter by 
R.A. (Albany, W.A.) decrying the use 
of Hertz in place of cycles per second. 

“R.A’s thinking is rather backward. 
I wonder if R.A. uses joules per sec¬ 
ond, instead of watts? Volts per 
ampere instead of watts? Webers per 
ampere instead of henries? 

“Obviously not, for in his own 
words, R.A. uses amperes and not 


coulombs per second and farads rather 
than coulombs per volt. 

“It is simply that yet another pair 
of units is being replaced by a single, 
more wieldy unit. Despite his disgust 
R.A. will simply have to memorise 
one more definition.” 

D.H. (Willoughby, N.S.W.). 

Dear Sir, 

“Some may disagree with me but I 
suppose it is much easier for me to 
accept Hertz, not having lived with 
cps tor very Jong (I am 15) than it is 
for the older radio enthusiasts. 

“R.A. is the one being sentimental 
here, not the Americans. 

“He says that it is bad, naming this 
quantity after the scientist Hertz but 
I think it is a good idea because it 
brings it into line with amperes, volts, 
etc. 

“Cycles per second is clumsy and 
is often shortened in conversation to 
cycles. This does lead to misunder¬ 
standing and has confused beginners 
—me included! 

“A lot of future equipment will 
come from overseas and we must be 
able to understand what we are doing, 
without the inconvenience of trans¬ 
lating cycles per second for Hertz 
whenever we see it. 

“I think that ‘ELECTRONICS Aus¬ 
tralia’ has gone the right way about 
helping in this respect.” 

C.A. (Brisbane, Qld.) 

Upset about QRM 

Dear Sir, 

“An item in your issue under the 
title ‘When is a transmitter’ (Decem¬ 
ber 1966, page 103) prompted this 
reply. 

“I take out a radio licence for the 
sole purpose of listening to the short 
waves around the world, which I do 
for much of my free time. But have 
you ever tried short-wave listening in 
an area like this? 

“Someone suggested that I should 
get a better set than my old trusty 
Super-Pro, so I tried AR88’s, AMR- 
300, AMRlOl’s and so on, only to 
find all kinds of intolerable QRM. 

“The better the set, the more man¬ 
made static it brings in. So, in despera¬ 
tion one day, I enlisted the help (so I 
thought) of the P.M.G’s Department. 
I was told by some chap (tongue in 
cheek fashion) that they could only 
handle noise in the broadcast band 
region. 

‘This is where I throw out a chal¬ 
lenge to the P.M.G’s so-called experts 
to cut man-made interference by a 
useful figure—70 per cent or so. 1 say, 
here and now, that QRM and QRN 
has the P.M.G. brains fuddled. 

“We are not told to pay for only 
what we can hear, be it B/C or S/W. 
No sir! The P.M.G. Department claims 
a lot of power over their fellow men— 
except where it comes to noise abate¬ 
ment! R.B. (Fairfield, N.S.W.). 

(EDITOR’S NOTE: This is one very 
unhappy reader, He will probably be 
more unhappy when we suggest to him 
that his listener’s licence is primarily 
directed towards the provision of a 
national broadcasting system and ad¬ 
ministration of entertainment broad¬ 
casting as a whole. The chief concern 
of the P.M.G. Department is to see that 
listeners have access to a reasonable 
service from nearby broadcast-band sta¬ 
tions. And, even in the discharge of this 


responsibility, they have very limited 
jurisdiction over interference from things 
Chat are not radio transmitters, within 
the meaning of the Act. To the best of 
our understanding, Australian listeners 
cannot establish any legal priority to 
receive distant or short-wave transmis¬ 
sions, nor has the department the right 
to fight battles for them along these 
lines. This is the way things are likely 
to stay until such times that the Federal 
Parliament sees fit to set up an Aus¬ 
tralian equivalent to the U.S. Federal 
Communications Commission, with full 
power to administer use of the radio 
frequency spectrum and to intervene in 
any transgression thereof. But, even 
then, it does no follow that much more 
could be done to keep down m m-made 
interference, beyond the very consider¬ 
able efforts that are already being made. 
Like it or not, a rising noise ambient 
looks like being one of the prices which 
we have to pay for the privilege of 
living better electrically.) S3 


OPPORTUNITY KNOCKS! 

Don't be fooled. There are no short cuts to 
an honest, profitable, dependable business. 
Build a substantial business or spare time 
enterprise you can depend upon. Full free 
details of a wide variety of money making 
plans, sent without obligation. Any one could 
mean lots of extra money and independence. 
If serious minded, send stamp for postage 
NOW. If not. forget it. 

Dept. RHJ5, Box 5070. G.P.O., SYDNEY. 


"INNERBOND" (Regd.) 

BONDED 

JtCETHTE 

FIBRES 

For packing in 

SPEAKER ENCLOSURES 

A new resilient Bonded Waddinq made from 
ultra fine Cellulose Acetate Fibres that gives 
high efficiency for Sound Absorption. 
"INNERBOND” is light, clean dust free and 
easy to handle. Because all the fibres are 
bonded "INNERBOND" will hang as a "cur¬ 
tain" and will not fracture or break down 
due to vibration. 

"INNERBOND" is odourless, highly resistant 
to attack by bacteria or fungus and is vermin 
repellent: "INNERBOND" at l6ox sq. yd. 
has a nominal thickness of I" and at this 
density is recommended as a packing in 
Speaker Enclosures for Sound Absorption. 

STOCKISTS 

SYDNEY— Arrow Electronics Pty. Ltd., 432 
Kent St.; Broadway Electronics Pty. Ltd., 
8roadway and City Rd. 

MELBOURNE—J. H. Magrath and Co. Pty. 

Ltd., 208 Little Lonsdale St. 

BRISBANE—A. E. Harrold Pty. Ltd., 123 

Charlotte St. 

ADELAIDE—Duncan Agencies, 57 Woodville 
Rd., Woodville; Genera) Accessories, 81 
Flinders St. 

PERTH—General Accessories, 46 Milligan St. 
If unobtainable 

For t sq. yd. as above send $2.00 

For 2 sq. yds. as above send $3.75 

For 4 sq. yds. as above send $6.50 

Postage paid in Australia and Territories, 
to the manufacturers 

WONDER WOOL 

PTY. LIMITED. 

87 James Street, Leichhardt, N.S.W. 
BOX 548 — G.P.O., SYDNEY. 
Phone: 56-2780. 
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A STEREOPHONIC AMPLIFIER 

with am/fm/sw tuners and22 watts total output... 



the model 220 


Here is a high-quality stereophonic amplifier in the classical 
style — modern in design and electronically superior to 
most similarly priced amplifiers. Silicon diodes are used in 
the pre-amplifiers in both channels — hum and noise are 
thereby reduced to a minimum. Frequency response of the 
Sansui 220 is 35-20,000 c/s plus or minus 2 db.! Input 
sensitivity is 3 mV for magnetic pick-ups, Noise and Loud¬ 
ness Controls are standard equipment, Headphone Jack 
provides personal listening, Treble 
and Bass Controls enable com¬ 
pensation for all types of record¬ 
ing quality. 

Tuner frequency ranges are:— 

AM 535-1605 Kc/s, FM 88-108 


Mc/s, SW 3.5-10 Mc/s. Valves, Transistors and Diodes: 
6BM8 x 4, 6AQ8 x 2, 6BE6 x 1, 6BA6 x 3, 12AX7 x 1, 
6E5 x 1, 2SC-402 x 2, SE-05a x 2, SE-05-03 x 1, OA-91 x 3. 
Both 8 and 16 ohms speaker outputs are provided. 

Above all, you should hear the new Sansui Model 220 . 
Select the pick-ups and speakers you prefer at your favourite 
hi-fi store . . . and listen to your type of music through the 
satisfying Sansui 220. Sansui’s trend-setting styling blends 
with any decor — it’s conserv¬ 
ative, dignified and modern. 

You’ll be proud to own the new 
Sansui Model 220; ask for the 
complete specifications when you 
visit your hi-fi dealer! 



SANSUI 220 




Australian National Distributors: 

Melbourne, Vic. 

Sydney OTTice: 2b Ridge Street, North Sydney, N.S.W. 
Tel. 92 3890 


INTERSTATE REPRESENTATIVES: 

S.A.: Eilco Sales Pty. Ltd.. 7-9 Osmond Terrace. Norwood, S.A. Tel. 63 4844 
O’land: Sydney G. Hughes. 164-158 Arthur St., New Farm, Brisbane. Tel. 58 1014 
W.A.: Athol M. Hill. 613-615 Wellington Street. Perth. Tel. 21 7861 
Tas.: K. W. McCulloch Pty. Ltd... 109 York Street, Launceston. Tel. 2 5322 
A.C.T.: Australian Physical Laboratories. P.0. Box 225. Canberra City. 

Tel. 4 3010 (Mr. J. E. Howe) 

N.T.: Pfitzner’s Music House. Smith Street. Darwin Tel. 3801 
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THEIRS NOT TO REASON WHY 


Faults in old radio receivers can often pose a problem, especi¬ 
ally when they arise in components exclusive to the set in 
question. Our first story this month concerns a domestic radio 
receiver with somewhat unusual tuning arrangements, and 
illustrates the point that, as far as the daily bread is con¬ 
cerned, there is a lot to be said for keeping clear of sets 
which deviate from the ordinary. 


The story began when a customer 
brought in a 15-year-old mantel receiver 
which had obviously seen better days. 
He explained that after “playing up" for 
a while, it had abruptly ceased to func¬ 
tion altogether. 

From the onset, 1 had misgivings about 
the job. In the first place, it was a 
rather inexpensive type of receiver, 
which was never intended to give a life¬ 
time of service. Besides this, the plastic 
case was damaged, the back was missing, 
and the appearance of the components 
visible was anything but encouraging. 

I he rubber insulation around a number 
of leads was crumbling away, and it was 
likely that before I could even start 
looking for faults. I would have to do 
some rewiring. 

In view of the age of the set, and its 
poor condition, I suggested to the cus¬ 
tomer that the cost of repair would most 
likely be more than it was worth. 1 
mentioned a minimum figure which 
would be the least he could expect to 
pay, with the prospect of paying more. 

But he was not deterred. He explained 
that this set had been a wedding present 
and his wife wanted it repaired for senti¬ 
mental reasons. She had given the order 
-it was our job to carry jl out. 

“Ours not to reason why. Ours but to 
do and die," etc. 

So. reluctantly, 1 agreed to tackle the 
job. but with the feeling that the money 
he was prepare to spend would be far 
be. .cr invested in a new set. 

Anyway, 1 removed the chassis and 
examined the wiring. Broken insulation 
was evident in several places and I re¬ 
placed the faults leads with plastic- 
covered hook-up wire. At the same time 
I replaced sundry minor components, 
which had begun to spill their entrails 
or shed their skins. T his somewhat im¬ 
proved the dilapidated appearance of the 
set's interior, but, perhaps, not surpris¬ 
ingly. did not restore it to working order. 

Reasoning that a valve might have 
given up the ghost, 1 put them all 
through a valve tester. Two were low in 
emission, and were duly replaced. The 
heater of the power rectifier had spilled 
out. but it was still working satisfactorily, 
so I allowed it to stay put. 

A check through with a signal injector 
showed that all circuits were functioning 


back as far as the first IF transformer, 
where I found that the primary was 
open circuited. I did not have a suitable 
substitute on hand, so I had to postpone 
further work until next day, when I was 
able to pick up a near-enough replace¬ 
ment from my parts supplier. 

At this stage, after fitting the new IF 
transformer, things began to look 
momentarily more promising; I had 
signal through from the mixer input. It 
was only the work of a few minutes to 
connect the signal generator to the grid 
of the mixer, and realign the IF channel. 
But, alas, there were still no stations to 
be heard. 

My next thought was that the local 
oscillator was not operating, since if ihe 
set was working from the mixer grid on, 
it should have produced something in 
the way of music. Substitution of a new 


mixer valve had no effect, and a check 
of the components associated with the 
local oscillator brought no obvious faults 
to light. 

The only things left to check were the 
actual tuning components. 

In fact, this particular set did not have 
the conventional ganged tuning 
capacitors, but rather a permeability tun¬ 
ing arrangement, with fixed capacitance 
and ganged variable inductors. This type 
of tuning is fairly common in car radios, 
where the special problems of space, dust 
penetration and aerial matching have to 
be taken into account, but it is unusual 
in mantel-type radios. 

Anyway, there it was, with two coils, 
mounted side by side, and a kind of 
movable cradle, which carried the tuning 
cores. Rotation of the tuning dial caused 
the cores to slide in or out of the coils, 
which were encased in wax of one kind 
or another. A quick check with the ohms 
range of a multimeter quickly established 
that the winding associated with the 
local oscillator was open circuited. No 
wonder the set wouldn't bring in stations. 

At this stage, things looked bad. 
Frankly, I didn’t fancy my chances of 
obtaining a special component of this 
kind for a set long since out of pro¬ 
duction. I’d already spent considerable 
time (and some money) in icstoring the 
set to its present condition. I could, of 
course, recover the parts I had used. 
But it looked as though the time spent 
would have to be written off, since I 
couldn’t very well return the set to the 
owner, still not working, with a bill for 
partial repair. 

As a last resort, I took the perme¬ 
ability tuner apart and examined the 
faulty coil with the aid of a powerful 
magnifying glass. During this close' in¬ 
spection, I thought I could detect a spot 
of corrosion — no more than a speck of 
green—right at the extremity of the 
winding, where there was a pin-point 
size hole in the waxy coating. 

Carefully melting the coating with 
the tip of a soldering iron. I gripped the 


A i an auto service centre in England s elaborate electronic equipment is 
now being used to give a vehicle a detailed and accurately metered 
check-out for a large number of functions, during its regular 12,000- 
mile service. A typical 170-spot check on a vehicle is said to take 62 
minutes. (University Motors Ltd., Diagnostic Service Centre, 99 Boston 
Rd., London. W7). 
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See the 
GOODMANS 
SHOW 1967 



We invite you to the 
finest show in Australia of 
Goodmans equipment! 

The complete range is on 
display and 
demonstration. The 
show you must see—the 
ony one of its kind! 

Daily throughout April. 






Audiom 81 
Bass, 
$127.80 


Twinaxiette 8, $28.30 


Triaxiom 212C, $78.35 


Maxim 

Complete 

System, 

$89.00 


Maxamp 30 


Amplifier, 


$259.26 


GOODMANS PRICE 


Axiette 8 ...... 

Twinaxiette 8 . 

Axiom 10 . 

Twinaxion 10 . 

Axiom 80 . 

Axiom 201 ............ 

Axiom 301 .. 

Triaxiom 2(20 Suprfoam 
Triaxiom 1220c 
Audiom 51 
Audiom 61 


GOODMANS COMPONENTS 


Trcbax 100 Higr 
Frequency Pres 
sure Unit. 


Trebax SK 20XL 
High Frequency 
Pressure Unit. 


Crossover 

Networks. 


Crossover 

Networks. 


Record Players from $73.65 


■ Bass or Standard 

Audiom 81 
Audiom 91 
Maxim Complete System 
Magnum K Complete System .. 

H.F. Unit DLM-2 . 

Trebax 100 .. 

Trebax 5K20XL ... 

Midax 650 .. 

ARUI72 . 

ARU280 . 

ARUI80 . 

ARU480 . 

XO/SOOO . 

XO/9 50/5000 . 

XO/950 . 

Attenuators I2db .. 

Maxamp 30 Stereo Amplifier .. 
Record Players from 

to 


LIST 

$24.60 

$28.30 

$ 30.20 

$34.35 

$77.60 

$53.60 

$77.25 

$78.35 

$95.80 

$45.30 

$72.60 

$127.80 

$161.00 

$89.00 

$231.00 

$24.60 

$28.00 

$34.10 

$48.20 

$12.70 

$17.20 

$14.05 

$20.60 

$10.65 

$33.50 

$28.65 

$13.10 

$259.26 

$73.65 

$178.43 


iiiiiimura united radio 
immau distributors pty. ltd. 

Shop 32, Ash St., Angel Arcade, Sydney 
Telephones: 28-3718...28-3926 ° p i rfl s ; day 


Midax Mid-Range 
Pressure Driven 
Horn Unit. 


D.L.M.2 High 
Fidelity HF Unit. 


Attenuator 


Acoustical Resis¬ 
tance Unit. 
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last turn with a pair of tweezers and 
gently pulled it clear. Sure enough, the 
wire had parted at this point, where the 
tiny hole in the wax had allowed the 
atmosphere to corrode the exposed 
copper wire. 

After carefully cleaning the two ends 
and soldering them together. I checked 
again with the multimeter, and was en¬ 
couraged to find that the open circuit 
was now cured. With the soldering iron, 
I again melted the wax coating and cov¬ 
ered up the results of my handiwork— 
or, should I say, the results of my sheer 
good luck. 

After the tuner had been reassembled, 
and restored to its place in the circuit, 1 
connected the set to mains supply, 
switched on and waited for it to warm 
up. 

This was the moment of truth. If the 
set didn’t work now, I’d have to give 
the game away. I needn’t have worried. 
A swing of the tuning dial brought forth 
the welcome sound of speech and music, 
from one side to the other. A touch 
up of the alignment, and the set was 
ready for the owner. 

Despite the warning I had given with 
regard to likely cost, the owner looked 
rather taken aback when I told him the 
charge for the repair. However, when 
I told him what had been done, and ex¬ 
plained the circumstances underlying the 
time I had to put in on the job, not to 
mention the replacement parts, he agreed 
that the charge was fair enough. 

Nevertheless, I felt that he was not 
entirely satisfied, and was beginning to 
regret his earlier insistence. Next time 
somebody brings me an old set that I 
feel isn’t worth repairing, I’ll be that 
much more inclined to stand by my 
opinion, and decline the job—sentimental 
wives notwithstanding. 

Having said that, however, I must em¬ 
phasise the words “that I feel isn’t 
worth repairing.” Like most other ser¬ 
vicemen, I get a fair proportion of 
aging sets that ARE worth repairing and 
whose owners are really quite indifferent 
as to their fate. 

I get the feeling, in fact, that owners 
want me to pronounce the sets beyond 
repair, in order that they can proceed, 
without pangs of conscience, to buy a 
new one. They’re almost disappointed 
when I stress that the set is really in 
quite good condition and that the re¬ 
placement of a couple of minor com¬ 
ponents will (almost certainly cure the 
dreadful hum or otherwise put it back 
into good working order. 

Many a good set falls victim to styl¬ 
ing and decor! 

And, too, I get my share of transistor 
portables, obtained from “a )mian who 
knew a man” and now in various stages 
of dilapidation and malfunction. As 
often as not, they belong to teenagers 
who have received them as presents. 

Its quite tough having to tell the kids 
that the set which they certainly DO 
prize is anathema to the average service¬ 
man like myself; that it should go back 
to the local agent for the brand (if such 
exists) or to someone who specialises 
in miniature sets, with their special prob¬ 
lems and special components. 

There’s a strong chance of “losing 
face” whether you do them or Whether 
you don’t! 

By way df novelty, the Editor has 
passed on to me a letter which surely 
warrants a place among the anecdotes 


of animal interference with things elec¬ 
tronic. Such stories would include those 
about dogs and cats chewing through 
power cords, rats gnawing the insula¬ 
tion off exposed power transformers and 
such like and the often-repeated cir¬ 
cumstances in the old days, of mice 
which crawled through a vacant hole 
into the snug interior of a radio chassis, 
there to be electrocuted and afterwards 
putrefy—to the puzzlement and discom¬ 
fort of all who lived in the house! 

The correspondent says that he was 
commissioned to install a light-beam 
intruder alarm across the vehicular 
entrance of certain premises, mainly to 
warn those in the building of incoming 
vehicles. It was a fairly standard ar¬ 
rangement, with a filtered light source 
on one side and a detecting cell on the 
other, and with an intervening light beam 
about 18 feet long and about 2 feet 
above ground. 

For weather protection and to shade 
the system from sunlight, metal hous¬ 
ings with extension tubes were used. 

Our correspondent goes on: 

“They had to get used to false alarms 
which rang the bell very briefly, caused 
by people walking on the vehicle way 
rather than the footpath, by straying 
dogs of the larger variety and by birds 
fluttering in for a landing, through the 
beam. 

“But one day the system seemed to 
be particularly erratic and ending up 
ringing continuously. Since there was no 
sign of vehicles, people, dogs or birds 
in the vicinity, I was summoned to have 
a look at things. 

“As far as I could see, the light beam 
was in order and correctly focused, so 


I assumed a failure of some kind in the 
transistor circuitry. 

“However, on removing the cover to 
get at the works, I noticed a spider’s 
web firmly installed in the shading tube. 
The spider responsible was nowhere in 
sight, so I had no clue as to his size 
or kind. Sufficient to say that, with the 
web removed from the tube and the 
tube back in place, the unit was restored 
to normal operation. 

“A couple of weeks later, with the 
incident almost forgotten, the owners of 
the premises decided to leave the unit 
switched on overnight. Some pilfering 
had been going on and it was thought 
that the sound of an alarm bell some¬ 
where in the premises might discourage 
intruders, at least. 

“But one evening, shortly afterwards, 
the bell started ringing continuously, and 
a watchman from nearby premises called 
the police, who called the manager—who 
in turn called me! 

“Perhaps you’ve guessed correctly al¬ 
ready. It was our many-legged friend 
again who, this time, we were able to 
catch in the act of blocking the beam. 

“Maybe she (or he) just fancied the 
shelter tube as a place for a home or 
maybe she took a perverse delight in 
resting in the centre of the web with 
the beam gently warming her rather 
bulbous back. 

“As you will probably know, the 
focusing of the light on these very 
small devices is very critical and it 
doesn't take much to deflect the light 
or shade it from the cell, sufficient to 
cause a malfunction. 

“It looks to me as though spiders pose 
a real hazard to reliable operation. Any 
suggestions?” » 


Compact Solutions 

with Ledex . . . 

ROTARY SOLENOIDS 

Frictionless conversion of linear to rotary move¬ 
ment based on the inclined ball race principle. 

The designer's ideal solution where high torque, 
low bulk/power ratio, snap-action are required 
and dependable functioning is of vital importance. 

[JkslLZESSS CIRCUIT SELECTORS 

Combination of a Ledex rotary solenoid with an 
array of 8, 10, 12, 18, 20 or 24 position Oak-type 
switches for the remote control of predetermined 
circuit patterns. 

Other Ledex products are ready to work as compact solutions to your 
circuit switching applications . Write or phone for literature mentioning 

applications to . . . 

MELBOURNE: Amalgamated Wireless (Australasia) Ltd., 167 Queen Street. Phone 67 9161. 
HOBART: Amalgamated Wireless (Australasia) Ltd., 123 Murray Street. Phone 3 3836. LAUNCESTON. 
Amalgamated Wireless (Australasia) Ltd., 80 Cameron Street. Phone 2 1804. ADELAIDE: Newton 
McLaren Ltd., Leigh Street. Phone 51 0111. BRISBANE: Chandlers Ltd., Albert and Charlotte 
Streets. Phone 31 0341. PERTH: Amalgamated Wireless (Australasia) Ltd., 335 William Street., 
Phone 28 3425. 


MANUFACTURERS SPECIAL PRODUCTS PTY. LTD. 
47 YORK STREET, SYDNEY. 2 0233 

—— MSP 11-63 
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The new 250W linear amplifier on the right is a companion unit to the 
SSB transmitter {left) described in the issues December 1966 to March 
67. Note the support feet to allow ingress of air beneath the boxes. 


A 250W SSB LINEAR AMPLIFIER 


As a follow-up to our 21 -2 SSB Transmitter, we now present 
a high-power, class AB1 linear amplifier. It uses a passive 
grid input, does not require neutralising and the drive re¬ 
quirements are such that it can be driven with any unit 
capable of delivering just a few watts. The amplifier is 
self-contained, having its own power supply built in. 


By Ian 


The linear amplifier we are about to 
describe, hais been designed to cover all 
the high frequency amateur bands, from 
3.5 to 29MHz. With changes made to 
tuning facilities, it can be made to cover 
any frequencies within the high fre¬ 
quency range. 

The drive requirements are very 
modest, being of the order of 3 to 4 
watts and any exciter capable of this 
output would be suitable to drive this 
amplifier. In appearance, it is a matching 
unit for the 21-2 SSB Transmitter and 
the original intention was. and still is, 
to operate the transmitter and amplifier 
as a companion pair. Messrs Heating 
Systems (and possibly other manufac¬ 
turers) are making metalwork for the 
transmitter and, by the time this appears 
in print, matching metalwork should be 
available for the amplifier. 

Before proceeding with the general 
description, perhaps it would be of in¬ 
terest to readers as to how we arrived 
at the particular arrangement. As we 
all know, there are many configurations 
in which valves may be used and many 
possibilities in the way of valve choice. 

The initial requirement laid down was 
that we should have an amplifier with 
as high a power rating as possible, con¬ 
sistent with P.M.G. regulations and cost. 
Also, this should be obtainable with as 
little risk as possible of damaging the 
valve or valves during tune up periods. 

With the large number of valves avail¬ 
able today, it becomes quite a job to 
decide which .type to use. In terms of 
cost, it is more economical to use two 
or more of the smaller valves in parallel, 
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Pogson 

rather than a single large one. Some of 
the more obvious types which come to 
mind are 6146, 6DQ5, 6HF5 and 8236. 

The 6146 has been with us for quite 
a time now and it has proved itself 
beyond any doubt. The plate dissipation 
is 25 watts, which makes it well worth 
consideration; the price, however, makes 
it less attractive. The 6DQ5 is also well 
known now and it has a plate dissipation 
of 24 watts; the price is very modest 
when compared with the 6146 and so 
the 6DQ5 must remain on our list of 
possibilities. 

The 6HF5 has a plaite dissipation of 
28 watts and a price not much more 
than that for the 6DQ5.. Furthermore, 
the 6HF5 is of the compact variety with 
a glass base. This allows shorter leads 
and it should have a good high frequency 
performance. It would seem therefore 
that the 6HF5 has the edge on the older 
but reliable 6DQ5. 

The 8236 may reasonably be called 
a “plug-in replacement for the 6DQ5” 
but, compared with the 6DQ5, it has a 
plate dissipation of 60 watts, ICAS rat¬ 
ing. To use just one of these valves 
could be a good proposition, since it 
has a plate dissipation equal to two of 
the other types. Again, two of them 
could be used to run quite high power. 
On the debit side, the price works out 
to almost twice that of the 6146. 

Still not satisfied that all the ground 
had been covered, another one came to 
mind namely, the British TT21. 

The TT21 is a beam tetrode, not 
very well known in this country. A look 
at the characteristics shows that it was 
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designed for RF applications and has 
a CCS plate dissipation of 37.5 watts 
and an ICAS rating of 45 watts. At the 
time of writing, the price appears to fall 
close to that for the 6146. In all, it 
compares more than favourably with the 
8236. 

For about the same price as one 8236 
(plate dissipation, 60 watts), we can 
obtain two TT21s (plate dissipation, 90 
watts). In addition to the edge in price, 
which the TT21s appear to have, the 
8236 .requires a peak RF drive of 66 
volts, while the TT21s only need 40 
volts. 

Taking all these points into, considera¬ 
tion, we found it difficult to overlook the 
TT21s; this is the type which we settled 
for, and there have been no regrets. 
This should not be construed as ruling 
out other types which take your fancy. 
Indeed, any of the types so far men¬ 
tioned could be used with satisfaction, 
within the limits of the particular valve’s 
capabilities. Needless to say, matters 
such as voltages and connections would 
have to be taken care of. 

The next point to be decided is what 
configuration to use? The easy-to-drive 
neutralised grounded cathode is always 
popular. Then we have the followers 
of the grounded-grid arrangement, which 
requires considerable power to drive, but 
does not normally require neutralisa¬ 
tion. Another arrangement which is gain¬ 
ing some following, is the passive grid, 
grounded cathode amplifier. As this has 
a lew impedance in the grid circuit, it 
normally does not need to be neutralised. 
The power requirements for drive are 
still quite modest, being of the order 
of a few watts. 

Indeed, the more we mulled over this 
question, the more attractive became the 
passive grid arrangement.. As the valves 
are operated in class AB1, no grid cur¬ 
rent is drawn at any time and, there¬ 
fore, the only significant driving power 
needed is for that dissipated in the input 
.resistors, plus the matching transformer 
losses. This means that there are no 
stringent drive regulation requirements. 










250W SSB LINEAR AMPLIFIER 


T104 


With these points in mind and con¬ 
sidering the fact that our 21-2 SSB 
Transmitter does not have sufficient out¬ 
put to drive a suitable grounded-grid 
amplifier but has ample power for the 
passive grid system, the latter seemed 
to be the obvious choice. 

Having decided on a pair of TT21s in 
the passive grid arrangement, we were 
fortunate in being able to obtain full 
details of the characteristics of 
the TT21s, together with application 
notes and a circuit as recommended by 
the M-0 Valve Co-., Ltd. In addition, 
details were also published of the same 
circuit by G. R. Jessop. in the R.S.G.B. 
Bulletin for May, 1964. 

The circuit which we have finished up 
with is substantially the same as that 
recpmmended, with some changes to suit 


The circuit is easy to follow but make sure that the earthing details are 
followed as outlined in the text. Note that the braid of the input coax is 
bridged across the coax running to the input transformer. Similar con - 
ditions apply in the output circuit. 


local conditions and availability of com¬ 
ponents. 

Other changes, which we have made, 
are more in the form of additions. We 
have added an impedance matching 
transformer to the input circuit. Besides 
the plate current meter, which is con¬ 
nected permanently in circuit, we have 
added another meter which is switched 
to enable measurement of control grid 
current (if any), screen grid current 
and output RF indication. 

We have also added two relays, one 
each in the input and output circuits, 
so that the amplifier mav he switched in 


or out of circuit, for high or low power, 
as required. Without this facility, it 
would be necessary to patch the ampli¬ 
fier in and out of circuit manually. 

In addition, we have integrated the 
powet supply with the amplifier, making 
it a self-contained unit. 

Now let us take a look at the circuit 
diagram. It will be noticed that there 
are three 1.2K, 1W resistors in parallel 
in the grid circuit. This amounts to an 
input resistance of 300 ohms, a value 
more than ample to completely stabilise 
the amplifier, without neutralisation. As 
a matter of fact, the application notes 
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Most of the major components are visible in this picture. Note the insul¬ 
ating cover for the two high tension electrolytics. Adjacent is the small 
output relay. Shunt capacitors are mounted directly across the meters. 


call for a resistance of 1000 ohms, with 
the assurance that the amplifier is quite 
stable with this value. Under these con¬ 
ditions, the driving power would be even 
lower than for coir unit. 

You may well observe that the output 
impedance of your transmitter is 75 
ohms or thereabouts. More than likely, 
this will not present any great problem, 
and the output tuning network may even 
accommodate this value. In the event 
that this is not the case, and as just 
mentioned, we have provided an imped¬ 
ance matching transformer in the input 
circuit. The transformer has a turns 
ratio of 2:1 which, when looking into 
300 ohms, gives an input impedance of 
75 ohms. 

The transformer is wound on a ferrite 
toroid, type FX3012, made by Mullard. 
This is a very small unit, nylon covered 
and only about 9/16in diameter. An 
alternative toroid is one made by Ducon, 
of Q2 material and with an outside 
diameter of about 23/32in. 

Each control grid has a 100 ohm 
parasitic suppressor. The screen grids 
are paralleled and each is by-passed 
separately with .03uF. This value is made 
up by connecting three .OluF units in 
parallel. As an additional precaution, 
the screen grids are fed from the 300 
volt regulated supply, via a 2.5mH RF 
choke. 

The plate circuit is shunt fed through 
a specially .wound but simple RF choke. 
It is a straight solenoid winding and 
is substantially as recommended by the 
valve makers. The original winding was 
specified for a hn diameter former. As 
these are not readily available, we settled 
for a 7/16in former, adding a few extra 
turns. The RF choke in the prototype 
was wound by Telecomponents and the 
part No. is 8333. This RF choke has 
been fully tested and is quite satisfac¬ 
tory, showing no signs of overheating on 
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any of the amateur bands. For readers 
who wish to wind their own RF choke, 
it consists of 115 turns of 23 B&S 
enamel copper wire, close wound on a 
bakelised cardboard former, 7/16in out¬ 
side diameter. 

The blocking capacitor from the valve 
plates to the tuning circuit is a very 
important item. Besides having to block 
the HT voltage, it has to carry the RF 
current between the valves and the tuned 
circuit. Unless a capacitor capable of 
performing both duties is selected, break¬ 
down by overheating is likely to occur. 
We settled for a stacked foil mica type 
M, rated at 2KV working. Although the 
manufacturers would like to see a larger 
unit in this position, we have found that 
this type is capable of doing the job 
and is consistent with an economical 
approach. 

The coil and switch assembly for the 
pi-network is the Geloso type N. 4/113. 
This has proved to be satisfactory but, 
as it was not designed for the power 
level at which we are using it, we found 
it necessary to make some modifications. 
Due to the heavy circulating current in 
the tank circuit, the 220pF capacitor 
which is switched across the main tuning 
capacitor, for 3.4MHz, showed signs of 
overheating. This has been replaced with 
a Simplex type M, rated at 2KV work¬ 
ing. Although, again, the makers have 
reservations about using the type M in 
this position, we have found it to be 
quite satisfactory. 


this coil unit is quite modest in size 
for the job it is asked to perform, this 
is done without any problems. We 
rook steps to measure the unloaded Q of 
the coil, with the switch set for each 
band and this turned out to be 200 
or better, in all cases. This indicates 
that losses should be maintained at an 
acceptable level. 

The tuning capacitor is the same as 
that used in the transmitter, namely, the 
Eddystone type 817. The plate spacing 
is sufficient for the voltage but, if an¬ 
other capacitor is to be substituted, this 
point should be taken into account. 

The loading capacitor is a standard 
broadcast type two-gang* with a maxi¬ 
mum capacity of 415pF per section. 
The one we used is made by Roblan. 
This capacitor is shunted with lOOpF 
and we used a ceramic NPO, but a mica 
type would also be satisfactory. 

A 2.5mH RF choke is shunted across 
the loading capacitor. This is standard 
practice and is adopted as a safety factor, 
should the blocking capacitor break 
down. Also shunted across the loading 
capacitor is a network which is switched 
for metering the RF output. 

A special point of interest is the 
facility afforded by the relays, with one 
each at the input and output. Two sets 
of change-over springs are provided on 
each unit. In the normal or unoperated 
condition, the input to the unit from 
the driver is passed across a pair of 
closed contacts. A coax line takes this 
point to a corresponding pair of closed 
contacts, the change-over spring 
of which goes straight to the output 
(or aerial) socket. It will be readily seen 
that the amplifier is completely by-passed 
in these circumstances. This means that, 
with the aerial connected to the output 
socket and the input socket connected 
to the transmitter, the latter may be 
used without the amplifier. 

When both relays are operated, the 
input signal is diverted to the grid circuit 
of the amplifier. At the same time, the 
output relay takes the output from the 
amplifier and feeds it to the aerial. The 
second set of contacts on each relay 
are brought into use and these short- 
circuit to ground each end of the bridg¬ 
ing coax cable. This is done to prevent 
any RF from the output of the amplifier 
feeding back to the input, with conse¬ 
quent risk of instability. 

The 52-ohm windings of the relays 
are paralleled and are energised from 
a 6-volt DC supply, obtained from the 
main power supply. Energy to theee 
relays is switched by the transmit-receive 
relay in the transmitter, a control line 
being run between the two units for 
this purpose. This line is -run to the 
vacant contact of the change-over set, 
shown in the circuit of C9. It will 
be noted that energy for the relays in 
the amplifier is only available when the 
power supply of the amplifier is switched 
on. 


The relays which we are using are 
STC miniature type 25, with a 52-ohm 
ai * , - WX r , j coiI and two sets hsavy duty change- 

Also, for the 3.5MHz range, we found over springs. These are ideal for the 

it necessary to supplement the .OOluF j ob but we can see no reason why some 
capacitor which is switched in parallel ot hers, such as the familiar 600 type, 
with the loading capacitor. A value of would not also be Satisfactory. How- 
270pF is added and an ordinary mica ever, it may be necessary to make some 
capacitor has proved to be satisfactory. changes in mounting, etc., although there 

The other modification, which is a should be sufficient room available for 

minor one, only amounts to changing the larger units. 

some of the tapping points on the coil. Metering of an amplifier at this power 
This will be explained later on. Although level is of vital importance, such that, 
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APPLICATION 


PROFESSIONAL PORTABLE TAPE RECORDER 


This versatile, durable and 
lightweight recorder is ideal 
for outside recordings such 
as on-the-spot interviews, 
news reports, and sound- 
effect, recordings, etc. 

A unique electronic servo 
system controls the tape 
transport, ensuring a steady 
tape speed with a wow and 
flutter of less than 0.12%. 
The machine is fitted with 
an erase head to give it 
greater versatility, and a 
Vu meter on the control 
panel to indicate levels of 
recording or playback, and 
battery voltages. 

Also available: A model 
equipped with a pilot-tone 
head; a model for playback 
only; a model with com¬ 
bined Playback / Record 
head; an A.C. mains pack; 
and Sony dynamic micro¬ 
phones. 


PRESENTS 


A NEW APPROACH 


TO BROADCAST 


ENGINEERING 


WITH THE 


FEATURES 

• Servo-controlled type of transport. 

• Wow and flutter less than 0.12%. 

• Three-head, full-track system. 

• Fully battery powered (A.C. mains pack available). 

• Unique counter-balanced fly-wheel. 

• Broadcasting standard quality. 

• Compact, rigid, lightweight recorder. 

• Shoulder strap for easy carrying. 


Manufactured by 

SONY CORPORATION japan 
and distributed in Australia by 

- Engineering Products Division 

AMALGAMATED WIRELESS (AUSTRALASIA) LTD. 

“ 47 YORK STREET, SYDNEY. 2 0233 
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AGFA-GEVAERT 


The most sensitive tape for the finest in sound 
AGFA PE RECORDING TAPES 

AGFA-GEVAERT LIMITED 

Melbourne • Sydney • Brisbane • Adelaide • Perth 


Eliminates 

sound fluctuations . . . 
reduces wear 
on recorder heads 


PE TAPES 


Agfa Recording Tapes have what any 
true tape enthusiast wants—greater 
clarity, sensitivity, uniformity, durability 
and wider range. Agfa PE (Polyester) 
Tapes are pre-stressed and stretch- 
resistant to eliminate sound fluctuations, 
and abrasion and wear-resistant to give 
you the longest, strongest tape life 
ever. Agfa Recording Tapes include 
Long Play, Double Play and Triple 
Play in a wide range of lengths and 
spool diameters. All three types of 
Agfa tapes are now available in various 
spool sizes in the new Novodur 
Cassettes. These plastic, almost 
unbreakable cassettes are 
excellent for library storage. 


Wr/te for FREE leaflet on Agfa 
recording tapes and accessories 
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The disposition of components below the chassis can be seen here. 
Note particularly the large clearance hole for the valves, the main earth 
point and the copper straps from the sockets. The input relay is in the 
bottom left corner and the input transformer can been seen on the 
centre wiring board . 


As there are two 6.3V windings, we 
have made use of both and the heaters 
of the two valves are fed separately. The 
heater current is 1.6 amps per valve 
and this would slightly overload one 
winding and possibly result in a lower 
voltage, which should be avoided. How- 


in the opinion of the writer, the plate 
current should be monitored continu¬ 
ously. This mean's that an additional 
meter is needed to check the 
other points, via a switch with non¬ 
shorting contacts. The meters which we 
used are type MRA-52 of Electronic 
Supplies and they are available through 
Messrs Watkin Wynne. These meterls 
have a basic movement of 1mA FSD 
and a resistance of 100 ohms. Arrange¬ 
ments have been made to supply the 
multimeter with a scale graduated 0-1 
and 0-25. The plate meter can be sup¬ 
plied with a scale graduated 0-300 to¬ 
gether with an external shunt for this 
range. 

All the power supply functions are 
provided primarily from one transformer. 
The ratings are, 385-0-385V 200mA, 
6.3V 3A CT, 6.3V 3A, and 5V 3A. 
The centre tap on the 6.3V winding is 
not used. The transformer flitted to the 
prototype is type PF140, made by Fer¬ 
guson Transformers. Other similar types 
should be suitable, provided they will 
fit physically. 

Although the HT secondary winding 
is rated at 200mA, the current drawn 
from it, on occasions, is far in excess 
of this figure.. However, due to the nature 
of the power supply requirements for 
SSB transmission, the average current 
drain is well within the rated value. 

The total secondary winding feeds a 
silicon diode bridge rectifier system and 
this gives an HT voltage of approxi¬ 
mately 1000 volts for the valv e plates. 
The diodes are rated at 800 PIV and 


two are connected in series in each leg 
of the bridge. Such types as the familiar 
Muliard BY100, or the STC EM408-10, 
are suitable. 

To divide equally the inverse voltage 
across each diode, 220K 1W resistors 
are shunted across all diodes. A .001 uF 
5KV ceramic capacitor is shunted across 
the input to the bridge to absorb any 
transients, which could destroy the 
diodes. A 10 ohm 1W resistor is con¬ 
nected in each leg 1 of the transformer 
winding, to protect the diodes again,sit 
excessive current when first switching 
on. Finally, by way of protection, a 1 
amp. fuse is fitted in series with the 
earth return. 

Ths DC output is filtered by three 
150uF 400VW electrolytic capacitors, 
connected in series. To equalise the volt¬ 
age across these capacitors, each one is 
shunted with a 220K 1W resistor. We 
used can-type electrolytics and, as two 
of the cars are at potentials well above 
earth, they must be adequately insu¬ 
lated, to ensure the safety of the opera¬ 
tor; but more about this later on. 

In addition to the HT supply, a regu¬ 
lated supply of 300 volts is needed for 
the screens. We have adopted the method 
whereby a suitable lower voltage may 
be obtained from the centre tap of the 
transformer, which amounts to reverting 
to normal full-wave rectification. The 
300 volts regulated is obtained by using 
two type 150C4 gas tubes in series. 
The older type VR150 would also be 
quite suitable. 


ever, if another transformer is used, this 
point should be kept in mind. 

The 5V winding, which was originally 
intended for the rectifier heater supply* 
has been pi*t to two other uses. One is 
to provide a source of DC for the relay 
coils. This consists simply of a half- 
wave rectifier and a 2000uF capacitor. 
The diode need have only a low PIV 
rating, such as the OA605 or EM401-10. 

The second function of the 5V wind¬ 
ing is to provide the source for the 
negative bias supply. For this, a second 
transformer is used. This is a small 
heater type, with windings equating to 
240V to 12.6V. We used a Ferguson type 
PF2565, which has two 12.6V windings 
which we connected in parallel. Other 
transformers with two 6.3V Windings 
may be used, with the windings con¬ 
nected in series. 

Regardless of the combination decided 
on, the 5V supply is fed into the 12.6V 
winding. This gives approximately 95V 
RMS across the 240V winding. This is 
rectified by a half-wave circuit. Diodes 
such as the OA210 or EM404-10 are 
suitable here. The filter consists of two 
24uF electrolytics land a 15K resistor. 
A 10K potentiometer, in series with two 
resistors, is connected across the output. 
The rotor of the potentiometer provides 
an adjustable bias voltage to the valves. 

The constructional details of this amp¬ 
lifier are of vital importance, if the best 
performance is to be achieved. This is 
not difficult, however, provided a few 
simple rules are carefully followed. It 
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now another new model 


in the tested range of 

PEAK MULTIMETERS 


model A-IO/P with 
in-built signal in¬ 
jector. 

sensitivity 30000 
ohm/volt d.c., 
10000 ohm/volt 

a.c. $54.00 JAO/9/1 1/2/A 



all peak multimeters are guaranteed 
for three months against faulty 
materials or workmanship, available 
from all leading electrical retailers. 


adelaide brisbane 
hobart melbourne 
perth Sydney 


sole 

australian 

agents 


H. ROWE 


& CO. PTV. LTD. 




MSP SHELF ENCLOSURE DESIGN 

with full bass and treble performance features 


FERRITE TYPES 


M.S.P.'s new bass reflex shelf enclosure is the right choice 
for applications where big performance is required yet 
space is limited by cost or styling. 

This unit features a low resonance Hi-Flux 8" (52873/8TAC/I5) 
bass to mid range speaker and 4 " (52874/4MBC/I5) curvi¬ 
linear tweeter. Alternatively a single Hi-Flux 8" (52855/ 
8TACX/I5) twin cone speaker may be used. If speaker 
8TACX/I5 is to be used the tweeter baffle aperture and 
crossover network are not required. 

Ensuring the finest sound reproduction, this compact design 
is capable of accepting 5-10 watts from amplifiers providing 
adequate bass boost. 

QUEENSLAND DISTRIBUTORS: 


Illustrated is the new AWA Orthophonic High Fidelity Solid State 
Amplifier Model ST40. For further information contact your 
nearest AWA branch or interstate distributor. 

SPECIFICATIONS: 


OLD. & NORTHERN N.S.W. readers write for price and con¬ 
struction details. 


Standard Stock Speakers 

52873/8TAC/15 

52874/4MBC/15 

52855/8TACX/15 

Frequency Response 

60-8000 Hz 

5000-16000 Hz 

60-12000 Hz 

Voice Coil Impedance 

15 ohms 

15 ohms 

15 ohms 

Nominal Power Handling 

8 watts 

5 watts 

8 watts 

Minimum Total Flux 

45000 lines 

25000 lines 

45000 lines 

Mounting Hole Centres 

7.5/8" PCD 

4.11/16" PCD 

7.5/8" PCD 


CHANDLERS "I 

399 Montague Road, West End. Phone 4 0171 
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PARTS LIST 


7 Chassis 13-7/Sin x 9-7/8in x 2in. 

1 Front panel 14-1/8in x 7in x iin. 
1. Metal cabinet 14-1 /8in x 7Yin x 

lOYn. 

4 Rubber feet for cabinet. 

2 TT21 valves . 

2 150C4 voltage regulators. 

1 Meter 1mA FSD. 

1 Meter 300mA FSD. 

1 Power transformer 385-0-385 V 

200mA, 6.3V 2A, 6.3V 2A, 5V 
1A (Or as in text). 

1 Power transformer 240V to 12.6V 
or 240V to 2 x 6.3V. 

1 Pi-network coil and switch. 

2 Relays, 52 ohms, 2 sets change¬ 

over contacts. 

1 Rotary switch, 1-wafer, 2-pole, 3- 
position (non-shorting), 

1 Toggle switch, SPST. 

2 Ceramic octal valve sockets. 

2 Miniature 7-pin valve sockets. 

1 2-pin miniature socket. 

2 Coax sockets. 

2 Fuse holders. 

1 2-amp fuse. 

1 1-amp fuse. 

2 2.5mH RF chokes. 

1 23uH RF choke Telecomponents 

8333 (see text). 

12 Cable clamps Utilux H968. 

9 Rubber grommets . 

7 4-tag strip. 

2 Miniature tagboards 12 pairs . 

7 Miniature tagboard 15 pairs. 

5 Knobs. 

1 Ferrite toroid (see text). 

8 Diodes, EM408-10 or BY100. 


7 Diode, EM404-10 or OA210. 

1 Diode, EM401-10 or OA605. 

1 Diode, 0A91. 

RESISTORS 

1 4.17 ohms (see text). 

2 10 ohms 1W. 

2 100 ohms \W. 

4 1.2K 1W. 

1 1.5K 5W. 

1 2.7K ifV. 

1 3.3K 5W. 

2 4.7K \W. 

1 10K iJV. 

2 15K iJV. 

12 220K 1W. 

1 1 OK linear pot. 

CAPACITORS 

1 lOOpF mica or NPO ceramic. 

2 220pF 2KV stacked foil mica. 

1 270pF mica. 

1 .OOluF ceramic or plastic. 

1 .OOluF 5KV ceramic. 

2 0022uF mica or ceramic. 

1 .0022uF 2KV stacked foil mica. 

1 .0033 2KV ceramic. 

7 .OluF 600V ceramic. 

2 .OluF 2KV ceramic. 

1 8uF 450VW electro. 

2 24uF 150VW electros. 

3 150uF 400V W can type electros 

(with insulating plates for 
mount). 

1 7-270pF double-spaced tuning cap¬ 
acitor. 

1 10-4l5pF 2-gang variable capacitor. 

Coax, cable, hookup wire. 3-core 
flex, 3-pin plug, spacers, bushes, 
screws, nuts, lugs, solder, etc. 
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is also interesting, in that it uses tech¬ 
niques that depart somewhat from the 
general assembly and wiring methods 
normally used. These will all be dealt 
with as we come to them. 

The unit is built on a steel chassis 
of the same size as that for the trans¬ 
mitter. This allows sufficient room for all 
components, without any suggestion of 
crowdiing. Also, what is more important, 
the heat-producing components, partic- 
larly the valves, can be well spaced to 
avoid overheating. 

The overall layout can be seen from 
the picture. Starting with the valves, the 
makers recommend that they not be 
placed closer than on 4in centres. We 
have set ours on 5in centres, which helps 
to reduce the operating temperature. 
Ceramic octal sockets are used and, to 
provide some extra shielding be¬ 
tween input and output, we have dropped 
the sockets below Che chassis, on $in 
spacers. 

Clearance holes are therefore neces¬ 
sary and these have been made 2in dia¬ 
meter, which is more than adequate to 
clear the valve base, leaving a clearance 
of iin or so all around. This allows an 
up-draught of air around the valve for 
cooling purposes. The need for adequate 
cooling cannot be over-emphasised, as 
the heat generated in each valve under 
maximum conditions can be very high. 
In the interests of the welfare of the 
valves, cooling has been given careful 
consideration. More will be said about 
this later on. 

Due to the large diameter holes around 
the valves, the mounting holes provided 
on the lugs of the valve sockets cannot 
be used. These lugs must, in effect, be 
extended. We made up some simple 
pieces of 16-gauge aluminium, measur¬ 


ing iin x 13/16in. Two holes are 
drilled in each, with one hole used to 
mount the piece on to the lug and the 
other hole to accommodate the screw 
for the stand-off pillar. This can all be 
seen in the underneath picture. 

The RF choke for the HT feed is 
mounted vertically between the valves 
and this allows for a minimum of re¬ 
lated lead lengths. The .0022uF block¬ 
ing capacitor is soldered directly to the 
top end of the choke. 

Two of the three HT filter electrolytics 
must be carefully mounted and insulated 
from the chassis. The capacitors which 
we used are Ducon type ECS468. These 
are in metal cans and they have four 
mounting lugs which could normally 
be pushed through a hole in the chassis 
and soldered. 

It is quite a simple matter to insulate 
the cans from the chassis, by using some 
Ducon type 01078A insula'jine plates. 
We used two per capacitor. The lugs 
are pushed through the insulators and 
bent over. The assembly can then be 
mounted by screws through the holes 
in the insulators. When doing so, we 
also added an insulating washer of the 
same material and about l/16in thick 
between the main insulators and the 
chassis face. This gives extra clearance 
under the chassis for the positive lug on 
the capacitor. Both capacitors next to 
the transformer were mounted in this 
way but it is not necessary to insulate 
the third one. 

This procedure looks after the essen¬ 
tial electrical insulation but so far there 
is no protection for the operator. Al¬ 
though the unit will normally be in a 
metal cabinet and out of harm’s way, 
we feel that an extra precaution should 
ELECTRONICS 
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WARBURTON FRANK! 


TRANSISTOR 

TRANSFORMERS 

A and R type (T09 375C.T./3.5 
ohms) (TD5 3000/1300 C.T. ohms) 

$1.00 pair 

Post free. 

POWER TRANSFORMERS 

A & R type 1960 
Primary 10-0-200-220-240-260V 
Secondary 190V Tap at 170V at 
100 m.a. 55V at 10 m.a. 12V-0- 
12V at 130 m.a. 6.3V at 4 a. 6.3V 
at 4a. 

$4.75 

Post free. 

AUDIO TRANSFORMERS 

A & R type 2713 
Primary 1200 ohms p.p. 

Secondary 2 x 150 ohms at 3 watts 

75c 

Post free. 

TRANSISTOR 

TRANSFORMERS 

A & R type 2675 
Primary-25 ohms. 

Secondary—150 ohms at 5 Watts 
W/Feedback Winding. 

Originally for O.B. use—Response 
30 to 15K.H.Z. 

75c 

Post free. 

CHOKES 

A and R type 3052. 1 Henry at 80 
m.a. D.C. resistance 30 ohms— 
50c. Post free. 

BELPHONE 

HOUSE 

TELEPHONE 

Complete with 
batteries and 
50 ft. connect¬ 
ing wire. May be used further 
apart if desired by using heavier 
connecting wire. 

Colors Available—Ivory, Red and 
Black. 

$13.50 Set of two 

Post free. 



DOUBLE WOUND 

STEPDOWN 

TRANSFORMERS 

240/15 volts at 2 amps. 

$3.95 

Post free. 

RECTIFIERS 

Bridge type. Contact Cooled, up to 
20 volts at 1.5 amps. 

$1.15 

Post free. 

The above transformer and rectifier 
could be used together to make a 
low-voltage D.C. power supply. 

PURCHASE ONE OF EACH AT 
THE CONCESSION PRICE OF 

$4.75 THE TWO 

inc. pack and post. 



M-20 



EXTRA SPECIAL 

BARGAINS 

NEW BUMPER POLYPAC 
No. 8 

Contains 50 components, including 
— Resistors. Mica condensers. 
Grommets, Tubular Condensers. 
Styroseal Condensers, Transistor 
transformer and Potentiometer. 
$1.00 Plus Pack and Post, 10c. 
3 or more Packs—Post free. 

TUBULAR CONDENSERS 

Polypac No. 9—Contains 50 assort¬ 
ed, Ducon and U.C.C. paper tubu- 
lars. $ 1.00 

Plus Pack and Post. 10c 
3 or more Packs—Post free. 

POTENTIOMETERS 

I.R.C.—Superseded type Hin dia¬ 
meter. 

500K with D.P.S.T. Switch. Some 
with Tap, at 40K—50c each, post 
free. 

DUCON—500K with tap at 40K 
and D.P.S.T. push-pull switch — 
60c, post free. 

M.S.P. 10K with S.P.S.T. Switch. 
40c, post free. 

DUCON 1 meg. with S.P.S.T Push 
pull switch. 40c, post free. 

I.R.C. 50K with D.P.S.T. Switch 
(Short Shaft) 40c. post free. 
DUCON 50K Log Gangs, 75c each, 
post free. 

100K Log Gangs, 75c each, post 
free. 


Also still available 
POLYPACS as below:— 

1. 30 carbon resistors, asst, i watt 
and 1 watt, presets too. $1. 

2. 20 asst, capacitors. 5 each pap¬ 
er, p’iastic, mica, ceramic. $1. 

3. 20 silver mica capacitors, inc. 
5 per cent values. $1. 

5. 100 assorted rubber grommets. 
$ 1 . 

6. 35 assorted £ watt resistors 
(English Erie). $1. 

7. 25 assorted 1 watt resistors 
(English Erie), $1. 

Guaranteed A1 quality. Popular 
brands. 1 pack postage 4c. 3 packs, 
post free. 


BEZEL INDICATING 
LIGHTS 

Front Loading. Clear Top. Com¬ 
plete with 12v Lamp — 25c each, 
post free. 

SLIDE SWITCHES 

S.P.S.T. 1 amp D.C. 6 amp. A.C. 
125V. 25c each, post free. 


G-3337 


RADIO-MIKE SYSTEM 

Consists of a microphone and 
pocket-sized F.M. transmitter (M20) 
The signal is picked up by the re¬ 
ceiver (G3337). which detects and 
amplifies it sufficiently for it to be 
fed directly into a P.A. system. 
Approved by the P.M.G. for P.A. 
usage. 

Literature and prices on request. 





® OPEN SAT. MORNING ® Please include postage or freight with all orders. 
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be taken, for safety when servicing or 
making adjustments inside. 

An easy way out of this is to drop 
a couple of insulating tubes over the 
capacitors. We obtained a couple of 
empty “Veganin” tablet containers (100 
package). These are made of polystyrene 
and are ideal, the lid not being needed 
of course. All the printing can be re¬ 
moved easily with steel wool and water. 
The spacing was such between capaci¬ 
tors, that we were able to glue the two 
cases together and just drop them over 
the capacitors. 

The output relay is located in the 
corner of the chassis and adjacent to 
the three HT electrolytics. The relay is 
elevated on a pair of brass spacers £in 
long and this allows easy access to the 
wiring contacts. Two rubber grommets 
near the relay are for coax, and other 
relay leads to the underneath of the 
chassis. 

Earlier, we mentioned having made 
some modifications to the Geloso pi- 
couipler unit. This is what we suggest 
that you do before fitting it to the 
panel. Starting from the plate end of 
the coil, remove the lead from turn 5 
to the switch lug (position 6 on the 
clicker plate). Swing the tap lead from 
turn 4 to position 6 on the clicker 
plate. This leaves position 7 vacant on 
the clicker plate. Position 6 (and posi¬ 
tion 7) becomes -the 28MHz tap. 

At the other end of the coil there is 
a tap two turns from the end which 
goes to the switch contact coinciding 
with position 2 on the clicker plate. 
Remove this tap from the coil and con¬ 
nect the lead to position 1 on the clicker 
plate. In other words, the lugs for posi¬ 
tions 1 and 2 are tied together. This 
means that position 2 (and position 1) 
becomes the 3.5MHz tap. 

What we have done, in effect, is to 
reduce the number of positions which 
we will be using from 7 to 5. The 
two end positions are no longer re¬ 
quired but, if one of these end positions 
is selected, it will have the same effect 
as the adjacent position in each case. 

Continuing with the modifications, 
solder a 270pF mica or NPO ceramic 
capacitor across the .OOluF capacitor 
already on the switch. Now remove the 
220pF capacitor on the switch and re¬ 
place it with a type “M,” stacked foil 
mica capacitor. The coil assembly is 
now ready for mounting to the panel. 

So far, we have avoided the subject of 
earth connections. This is all-important, 
and it will be dealt with in detail as we 
proceed. As you will have guessed, all 
of the important earth connections are 
brought to a common earth point. 

In order to return the tuning and 
loading capacitors back to this common 
point, it is necessary to insulate the 
frames from the chassis and panel. With 
the Eddystone type 817 this is easy to 
do, as facilities are normally provided 
for this type of mounting. In cases where 
another type of capacitor is used, facili¬ 
ties must be provided for insulation. 

To insulate the Roblan 2-gang loading 
capacitor, which we used, we resorted 
to a neat and satisfactory method. A 
clearance hole was first provided in the 
front panel. To insulate the mounting 
feet from the chassis, we used insulating 
bushes which are supplied for insulating 
power transistors such as the OC26. 
These are ideal for the job, but it is 
necessary to open up the holes slightly 
in the mounting feet, to clear the bushes. 


Between the mounting feet and the 
chassis, a fibre washer with a hole to 
clear the bush, is also used. A 6BA 
screw then passes through the assembly 
and the chassis, with a nut on the other 
side. 

Only three of the four holes on the 
gang feet are used for mounting. The 
fourth position would interfere with one 
of the valve socket mountings. As this 
would inconvenience the layout and 
three screws were ample anyway, we 
did not use the fourth position. The 
mounting foot at this end may be cut 
off or just bent up slightly, out of harm’s 
way. 


Underneath the chassis, everything is 
straightforward and there is no sugges¬ 
tion of crowding, as the picture shows. 
The majority of the components are 
accommodated on the three wiring 
boards, details of which are given in 
the wiring diagrams. The boards are 
spaced from the chassis by about £in. 

The input relay is located under the 
chassis and is also stood off on spacers 
which are fixed to the side skirt of the 
chassis. In both cases, there is enough 
room to mount a larger relay, such as 
a 600 type, if these are used instead of 
the STC type 25 units. 

(To be continued) 


When accuracy 

counts (and that’s ALWAYS) 

choose 


seieciest 


The SALFORD 
SELECTEST makes no 
compromise with 
accuracy. In either 
position (vertical or 
horizontal) legible 
markings and a knife edge 
needle give you quick 
easy-to-see readings that 
are ACCURATE. ' 


Consider these important features 
that only SELECTEST can offer: 


1 


# % 3 m % 



• Large dial gives 25 % greater 
scale 

• Mirror positioned for mini¬ 
mum parallax error 

• Continuous rotation 
switches and multiplier 
switch give excellent range 
of readings 


® Convenient terminals loca¬ 
tion for horizontal or vertical 
operation 

• Automatic overload cut-out 

• Sturdy ‘Melamine’ case for 
long life 

• Strong, convenient longlast- 
ing handle 


For full details of this superb instrument contact: 



Electronics & Communications Division, 

G.E.C. (AUSTRALIA) PTY. LTD. 

104 Clarence Street, Sydney. Telephone 2 0277 
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Circuits and devices which we have not actually 
tested in our laboratory but published for the 
general interest of beginners and experimenters. 


MULTIPLE DOOR INDICATOR SYSTEM 

A simple circuit which will operate coloured light indicators 
associated with any number of door press-button switches has 
been suggested by Mr. R. Brentwood, of 23 High Street, 
Mont Albert, E. 10, Victoria, to replace the older tpye of 
swinging shutter indicator. 


cuits, but could be extended to any 
number. The operation is as follows: 
Each relay has two sets of normally 
open contacts (2 and 3) and a make- 
before-break changeover contact (1). 
When button A is pressed, DC flows 
through <relay A and contact A1 caus¬ 
ing the relay to operate and connect it- 

(Condnued opposite) 


Mr Brentwood writes: 

“A problem in large houses with sev¬ 
eral entrances is to tell from which door 
a caller is ringing if a common bell 
is used. I have developed an identifi¬ 
cation system which could readily be 
duplicated from standard parts. 

“The old approach was to use solen¬ 
oids wired in series with each press- 
button, operating swinging or falling 
shutters. These are hard to come by and 
are usually unreliable. The swinging 
type have invariably stopped moving by 
the time one reaches them. 

“The construction of the new unit 
was much less trouble than the previous 
running from door to door. 

“The system uses P.M.G. type relays, 
which are readily available from dis¬ 
posals sources, and are very reliable. 
When a door-button is pressed, a relay 
locks in, operating a coloured indicator 
light. (A different colour is used for each 
door.) At the same time the bell rings, 
but stops once the button is released, 
this being found highly desirable. Once 
identified, the light may be extinguished 
by pressing a re-set button. 

“The diagram is drawn for three cir- 



A BASIC HIGH IMPEDANCE METER 


Mr H. P. Harle, of 221 Memorial 
Avenue, Liverpool, N.S.W. has submit¬ 
ted this description of a simple high- 
impedance voltmeter. He writes: 

“I have had occasion to use a volt¬ 
meter somewhat higher in impedance 
than the average multimeter, but where 
there was no AC power available for a 
VTVM. This circuit was developed to 
meet this need. 

“It can be used with an existing multi¬ 
meter, on the 50uA range, or a separate 
meter can be bought. The sensitivity of 
the circuit is about ISOKohms per volt, 
and could be increased by using higher 
value input resistors. 

“Several conventional germanium tran¬ 
sistors were -tried, but found to be too 
temperature-sensitive and too critical to 
adjust. A low leakage transistor Type 
TK24 was found to work perfectly. 

“The voltage to be measured is applied 
to the base of the transistor through a 
high stability resistor. The base cur- 
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rent is approximately lOuA. The col 
lector current is about 250uA, and the 
10K resistor acts as a shunt across the 
50uA meter. The second battery is used 
to supply a reverse current to back off 
the residual collector current in the meter 
with no input voltage. 

“To set up the meter, short the input 


terminals and zero the meter with the 
50K resistor. Set the range switch to 
10V and apply a known DC voltage. 
Adjust the 10K sensitivity control so 
that the meter reads the desired voltage. 
Recheck the zero setting, and repeat until 
both readings are correct. Once set up, 
do not touch the sensitivity control. The 
zero control only should be used when 
meter adjustment is necessary.” □ 
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self across the supply through contact 
Al. 

“When relay A operates, AC flows 
through contact A3 energising light A. 
At the same time the bell rings, but 
stops when the button A is released, 
as the current path is through the but¬ 
ton switch and contact A2. When the 
normally closed re-set button is pressed, 
the relay supply is interrupted, and the 
circuit returns to its original state. The 
systems for B and C buttons operate 
in the same way. 

“As the relays require a DC supply, 
a silicon diode rectifier and filter cap¬ 
acitor are used. The transformer in my 
system has two six-volt windings so I 
use a full-wave rectifier for better regu¬ 
lation, but a half-wave circuit should 
be adequate. The relays, Type 2000, 
have 200 -ohm coils and work well from 
6 V DC. The bell and lights, however, 
are worked from AC as they require 
more current than the rectifier can 
supply. 

“The construction is simple. The 
lights and reset button are mounted on 
a small aluminium bracket in a central 
part of the house. The relays and 
power supply are contained in a box 
in the ceiling above. 

“As the lights may be burning for 
some time, operation from dry cells is 
not recommended, but a 6 V accumulator 
should be satisfactory. This not only 
eliminates the rectifier, but contacts 3 
can be dispensed with and each light 
wired in parallel with its respective re¬ 
lay coil.” 53 


Novel EHT Supply 

From Mr A. J. Mackie, of 1 Cobden 
Street, Dunedin, New Zealand, comes 
this description for a portable EHT sup¬ 
ply which will deliver several KV. 

He explains that the particular cir¬ 
cuit is used to show leakage points in 
low voltage circuitry, and also to power 
a home made X-ray tube. In the proto¬ 
type, the vibrator is a surplus synchron¬ 
ous type, although a non-synchronous 
one would be equally suitable. The coil 
is a 6 V Delco-Remy type, but almost 
any 6 V ignition coil can be used. 


12V VIBRATOR 



He suggests that construction be on a 
wooden baseboard for safety reasons. 
The main point to watch is that the 
output from the secondary of the coil 
is kept well clear of any other part. 

Mr Mackie warns: “This supply can be 
lethal, and great care must be taken when 
using it. A certain amount of interference 
is caused to radio and TV when an arc 
occurs.” 

(EDITOR’S NOTE. We would sug¬ 
gest that a capacitor may be necessary 
in the circuit, shown dotted, to reduce 
the interference and also to lengthen 
the life of the vibrator. This could con¬ 
ceivably be the capacitor which would 
be associated with the coil in an auto 
ignition circuit.) ° 


MILLER 455 KHz PRE-WIRED I.F. STRIPS 

Comprises 2 i.f. stages, diode detector, 55 db. gain. NPN silicon 
transistors, DC requirements 6 v 2mA., Hin x iin x iin, $8.70 
incl. tax. 

STAR SR550 DUAL CONVERSION AMATEUR BAND RX. 

160 mx -6 mx, product detector xtal calibrator ANL. $240, incl, tax. 
AVAILABLE SOON—ST700 
EICO 753 TRIBAND SSB TRANSCEIVER 
Solid state VFO. VFO IF circuit boards. Pre-assembled. Crystal 
lattice filter. 200w PEP SSB/CW. lOOw AM. Full phone CW cover¬ 
age all bands (80, 40, 20) kit $328.78 inc. tax. 

EICO 460 WIDEBAND DC COUPLED 5” OSCILLOSCOPE 
DC—4.5 MHz. Flat response. Sensitivity: Vertical lOmV/cm. 
Horizontal .24V/cm. Automatic Sync. TV-V and H sweeps. 

Kit $160.16. 

MEASUREMENTS CORPORATION MODEL 84 SIGNAL GEN. 

300-1000MHz. Internal modulation: 400Hz, 1000 Hz 2500 Hz 
to depth of 30%. Pulse: Frequency fully variable 60 Hz-100 KHz. 
Width fully variable l-50uS. Delay fully variable 0-50uS. Output 
fully variable luV-lOOMV. $130.00. 

VARIACS GENERAL RADIO 110V 18A 
0-115V. New in cartons. $18.00. 

PUSH BUTTON MULTIMETERS TS 6 A 
20,000 ohms p.v. d.c.; 10,000 ohms p.v. a.c.; d.c. volts 0 - 22 , 500v in 
6 ranges; a.c. volts 0-l,000v in 5 ranges; d.c. current 0-250 mA in 3 
ranges; resistance 0-6 megs., 2 ranges. Price $12.50, incl. tax. 

7-PIN PTFE SKIRTED VALVE SOCKETS 

Silver plated 20c c/w shield. 

9-PIN PFTE SKIRTED VALVE SOCKETS 

Silver plated 50c c/w shield. 

TR1986—7 VHF A.M. TRANSCEIVER 

ll5-145MHz employs heterodyne exciter in TX TT15, single xtal 
locks TX and RX on same frequency. In-built modulator supplied w/- 
4.86 MHz xtal and conversion information. $28. Circuit $1. 
CRYSTAL CALIBRATORS No. 10 
Freqeuncy range: 250 KHz-60MHz. 500 KHz xtal and 250/500 
KHz BFO provides Heterodyne output in steps of 1MHz. Dial cali¬ 
brated in 2 KHz divisions. Easily read to 250 Hz. Power requirements 
12VDC (Tv 300 m/A. 250 VDC ^ 18m/A. $8.00. 

COSSOR 89D DOUBLE BEAM C.R.O. TUBES 

Ray Tubes 4-inch. Green, short persistence, $8.00. 

BENDIX BC221T FREQUENCY METER 

125 KHz-20 MHz. Complete with xtal and Calibration Book. In 
excellent condition. $70. 

SPECIALS FOR APRIL 

• 815 Twin Beam Tetrodes. Brand new and boxed.$1 ea. 

• 416 B Gold Plated Planar Triodes. G.M.-47 mA/V. Ideal for 144 

or 432. Limited quantity. Only .$4 ea. 

• Crystal Calibrators No. 10. Completed w/- 500 KHz .. .. $ 8 . 

• Eddystone Modulation Metres. 160 Metres—10 metres. Provision 
for Phones. Complete with antenna and carrying case .. .. $12 

• Resistors: 1 watt, 1 watt, 2 watt. Assorted values due to present 
stocks resistors will be mainly 2 watt. $2 per 100 . 

• Taylor TZ40 (DA 41) Triodes. 7.5v Heater. 165w Class C RF. 

175w Class B Modulator.$1.50 ea. 

OHLSSON AND RICE 1 H.P. 2 STROKE MOTORS 

NEW.—Weighs only 511bs. 6300 RPM. Supplied with 3:1 reduct¬ 
ion gear box. Ideal for driving alternators, pumps, winches, etc. Fuel 
consumption 1 pint per hour. $30.00. 

OC76 SWITCHING TRANSISTORS 50c each or 5 for $ 2 . 
2N485 RF, MIXER, OSCILLATOR Fab 7.5 MHz 50c each or 5 

for $ 2 . 

COSSOR 1035 4-INCH DOUBLE BEAM OSCILLOSCOPES 

20 Hz-7 MHz Repetitive or Triggered Time Base. First class condi¬ 
tion $85. 

Postage and freight extra. 

UNITED TRADE SALES PTY. LTD. 

280 LONSDALE STREET, MELBOURNE. Phone 32-3815 

(opposite Myers) 
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Technically Tested 
and Proven Circuitry 



INTEGRATED STEREO AMPLIFIER 
Model TK-400E 



MW-MW-SW STEREO TUNER AMPLI FIER 

Model W-26 


the sound approach to quality 



SPECIAL TK-400E FEATURES: • Com¬ 
pletely transistorized pre-amplifier and 
main amplifier all on a single chassis. 
(Total 21 transistors.) © New AUTOMATIC 
circuit breaker protects transistors for 
added long life. (U.S. Pat. No. 3,277,386; 

© OUTPUT POWER: 80 watts total music 
power (IHF Standard) or 40 watts per 
channel. 32 watts RMS power per channel. 
9 DAMPING FACTOR: 20. • FREQUENCY 
RESPONSE: 20-50,000 cps ±1 db. 

• SWITCHES: Input selector, Mode selec¬ 
tor, Low Filter, High Filter, Loudness, 
Speakers and Phones, Phase, Tape Moni¬ 
tor. 9 DIMENSIONS: Width 15X', Height 
5K", Depth 12'A*. 

SPECIAL W-26 FEATURES: 9 Built-in MW 
Stereo circuit is provided for MW stereo 
broadcast. 9 A new, two professional 
type tuning meters are illuminated to 
make pinpoint tuning possible. 

© OUTPUT POWER: 24 watts total music 
power IHF Standard; © FREQUENCY RE¬ 
SPONSE: 20-20,000 cps (±1 db) • SEN- 
SITIVITY: MW; 10 microvolts 1,000 KC, 
SW; 30 microvolts 17 MC (Input required 
for S N 10 db) • SPECIAL CIRCUITS: 
'Loudness Control, High Filter, Tape 
Monitor. O DIMENSIONS: Width 17-%\ 
Height 5-%*, Depth 14". 



Manufactured By TRIO CORPORATION 6-5, 1-chome, Shibuya, Shibuya-ku, Tokyo, Japan 


Sole Agent: Jacoby, Mitchell & Co., Pty., Ltd. Head Office: 469-475 Kent Street, Sydney Tel: 26-2651 

Melbourne: 15 Abbotsford Street, North Melbourne Tel: 30-2491 Adelaide: 652 South Road, Glandore Tel: 53-6117 
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LONG-PLAY TAPES ARE NOT INFERIOR 

In our January issue, the "Answer Man" dealt with 
a question about fidelity and long playing tapes. 

He suggested that, apart from the greater risk 
of print-through, there seemed to be no reason 
why longer play tapes should suffer by 
comparison with the standard play variety. Two 
readers have made further interesting 
comment on this matter. 


One is a technician at a country 
broadcasting station. He suggests that, if 
longer play tape seems to have poorer 
high frequency response than ordinary 
tape of the same class and brand, it has 
probably to do with the mechanics of 
the machine. 

Because longer play tapes are less stiff 
than the ordinary variety, they are more 
likely to “waft” over the heads and lose 
intimate contact with the gap. 

Again, if the machine uses pressure 
pads, which are worn unevenly, thin 
tape will not be held as effectively 
against the gap by pressure against one 
edge, or the middle, as will thicker tape. 

In both cases, high frequency loss will 
be evident but not through any fault in 
the tape. 

He goes on to say that thicker tape 
is usually preferred by broadcasting 
stations because of its greater strength. 
However, thinner tapes are used where 
longer playing time is important. 

He has personally conducted com¬ 
parative tests between tapes of the same 
brand but of different thickness and, on 
good machines, the thinner tapes do not 
suffer by comparison. If anything, they 
tend to be up slightly at the top end, 
typically by 2dB at lOKHz. 

Another reader draws our attention 
to a set of figures published in “The 
Gramophone” and taken out by John 
Borwick. These were for Kodak tapes, 
of the standard-play, double-play, triple¬ 
play and quadruple-play type; the first 
three use progressively thinner bases with 
the same coating thickness; the last uses 
the thinnest base of all and a thinner 
coating as well. 

The standard and double-play tapes 
gave a substantially level response to 
16KHz. The triple and quadruple-play 
yielded +3 and -f6dB respectively at 
lOKHz, rolling back to reference in the 
16KHz region. These figures confirmed 
the trend suggested by the earlier 
correspondent. 

To the observations about mechanical 
behaviour, one might add a further one, 
which has been made, namely that, in 
certain circumstances, thin tape will 
“flow” more evenly around the head 
contour than thicker tape. 


In short, it seems likely that the be¬ 
haviour of the tape will vary with the 
detail of the transport mechanism and 
that this variation will show up as a 
variation in response, particularly at the 
high frequencies. 

However, provided the transport 
mechanism and pressure pads are in 
order, and the contours which the tape 
has to follow, longer play tape will not 
suffer by comparison with standard play; 
in the light of the above, it would seem 
to have a marginal advantage! 

Remember, however, that this is in 
terms of frequency response. The chance 
of print-through with thinner tape will 
always be greater. 


Checking your circuits and parts 
lists against the printing on the 
components in your projects, I have 
noticed that there is sometimes a 
difference. Which should I believe? 
Perhaps we should begin by com¬ 
mending you for your enthusiasm. It is 
the possibility of scrutiny like this which 
helps to keep us on our toes. 

Fundamentally, we regard the circuit 
diagram as being the “authority” on 
values, ratings and connections, if only 
because the circuit is something which 
can be systematically checked and 
evaluated. 

The parts list should correspond with 
it, but, being human, we can and do 
make occasional mistakes in counting up 
the numbers of these and those. When 
this happens, we can only generate a 
suitably red face and publish the appro¬ 
priate correction under “Errata and 
Notes.” 

As for the photographs of the proto¬ 
type, apparent discrepancies could occur 
which would not normally be mistakes, 
nor would they normally be important. 

Mostly, we imagine, they would have 
to do with capacitors. 

When we develop a prototype, we 
simply buy whatever parts we need for 
it, over and above those which we 
happen to have on hand. The parts, 
which come over the counter, depend 
ELECTRONICS 


largely on what the supplier happens to 
have on hand at the time. 

Let's say that we end up with mainly 
400-volt capacitors for the high voltage 
circuitry, but with a couple of odd 350 
or 600-volt types, because the 400-volt 
units weren’t available in that particular 
value. 

In order to get the unit built, tested 
and ready for photography, we’re not 
likely to quibble too much about this, 
because, electrically, the difference would 
probably not be significant. 

For similar reasons, we may find our¬ 
selves with a 1-watt resistor where we 
might have wished to use a smaller one. 
Or we may have a major component 
carrying a developmental number, as 
distinct from the type number under 
which it will ultimately be sold. 

In preparing the circuit, it is logical 
to “rationalise’’ such matters and to 
specify ratings based on uniformity or 
likely long-term availability, rather than 
on what a particular supplier happened 
to have in stock on the day we called. 
We might decide to push up the rating 
of a resistor, to give it a slightly greater 
margin of safety or to include in the 
circuit some slight modification which 
was effected to the prototype after the 
picture was taken. 

But all such adjustments would be in 
the interests of uniformity and relia¬ 
bility rather than against them. Where 
any major changes are made after 
photographs are taken, we normally 
have new ones taken — much to the 
annoyance of our photographer who 
seems to have some kind of an aver¬ 
sion to doing his work twice! 

One other point that we might men¬ 
tion here is that, occasionally, our 
chass’s blueprints might differ margin¬ 
ally from the prototype in the relative 
disposition of components. 

In laying out a prototype chassis, we 
have to do a certain amount of “guess- 
timation” about the exact position of 
major components, mounting holes, etc. 

When we view the finished unit, it 
may become apparent that a particular 
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GOODMANS __ 

HIGH FIDELITY AMPLIFIER 

□ NO BIGGER THAN THE DIMINUTIVE MAXIM MINI-LOUDSPEAKER SYSTEM 


MAXAMP 30 is a fully transistorised stereophonic High 
Fidelity Amplifier using Silicon Transistors throughout. It 
is precision engineered and fullest use is made of printed 
circuits. It will deliver continuously up to 15 watts of 
power on each channel and it looks as good as it is. Its 
polished wood cabinet with ' Danish Silver' scratchgrain 
control panel blends with any decor. 

PERFORMANCE SPECIFICATION 

Power Output 

30 watts r.m.s. maximum (1 5 watts per channel) into an 8 ohm load. 
20 watts r.m.s maximum (10 watts per channel) into a 4 or 1 5 ohm 
load. 

Total Harmonic Distortion 

Less than 0*4% for 15 watts per channel into an 8 ohm load at 
1.000 c/s. 

Frequency Response 

20 c/s to 20 Kc/s ± -J-db. 

Inputs 

Pick up: monophonic or stereophonic; RIAA characteristic. 
Sensitivity (a) 3*5mV, input impedance 47k ohms 
(b) 50 mV, input impedance 100k ohms 


Radio Tuner: monophonic or stereophonic; flat characteristic. 
Sensitivity lOOmV. input impedance 100k ohms. 

Tape: monophonic or stereophonic; flat characteristic. 

Sensitivity 1 50mV, input impedance 100k ohms. 

Aux///a/y.*monophonic or stereophonic; for low output microphones, 
tape heads, etc., flat characteristic. 

Sensitivity 3mV. input impedance 50k ohms. 

Outputs 

Loudspeakers: 4-8-15 ohms. 

Tape: High level signal for tape recording. 

Hum and Noise 

With reference to 1 5 Watts, volume control at maximum, all inputs 
—55db overall. Main section of amplifier only —80db with input 
shorted. 

Crosstalk 

With input selector in any position, with unused channel input 
open circuit, better than —40db with reference to 10 watts into 8 
ohms on the active channel. 

Supply 

Adjustable for 105-120-200-220-240 volts A.C. 40-60 c/s. 


Made in England by Goodmans Industries Ltd. 

__ For full particulars, write to your State Distributor or to the Australian Agents, below. 

Sole Australian Agents: BRITISH MERCHANDISING PTY. LTD., Shaw House, 49-51 York St., Sydney. Telephone 29.1571. 
Interstate Distributors: VIC.: D. G. Lockwood & Co. Pty. Ltd., 810 Glenferrie Rd., Hawthorn. OLD.: A. E. Harrold Pty. Ltd., 23 Charlotte St., 
Brisbane. SOUTH AUST.: Stephen & Company, 53 Wyatt St., Adelaide. WEST AUST.: O. F. Gamble Pty. Ltd., 888 Hay St., Perth. 
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component could be moved, with ad¬ 
vantage, an eighth of an inch this way 
or that; or perhaps a socket could be 
orientated through a few degrees. Nor 
is there much point in setting down a 
distance as 6-l/32in if it could as easily 
be an exact 6 inches! 

So our draughtsman makes his con¬ 
tribution by rationalising the “guesstima- 
tion” of the original constructor. But, 
again, this is all to the final good of 
the project. 

★ ★ ★ 

As a tinkerer, who has collected his 
share of PNP transistors, I am rather 
dismayed by the current swing to NPN 
types. Why the change? How can NPN 
circuits be adapted to take PNP tran¬ 
sistors? How can one tell the difference 
between the two if one only has a multi, 
meter? 

We can quite understand your prob¬ 
lem but it is all due to the rapidly 
developing technology of transistor pro¬ 
duction. 

Years ago, germanium seemed far 
and away the easiest material to use for 
the production of transistors. The pos¬ 
sibility of making transistors from other 
materials was appreciated but the prob¬ 
lems were too great at the time for 
mass production. 

Even with germanium, it was found 
far easier in terms of the necessary 
doping and control. to produce PNP 
transistors and this is mainly why the 
huge initial swing to transistors was 
based mainly on the PNP germanium 
variety. 

However, it was common knowledge 
that germanium was far from being the 
ideal material for the purpose and that 
transistors made from it suffered from 
more than their share of “leakage,” 
“noise” and temperature dependance. 
Thus, even while companies were mass 
producing germanium transistors to meet 
the immediate demands of the elec¬ 
tronics industry, they were researching 
other techniques and other materials. 

This led to the current break-through 
in silicon types and, from what one can 
understand, it has so turned out that 
silicon lends itself rather more to the 
NPN configuration. Thus a very large 
number of NPN silicon transistors have 
now appeared on the market at prices 
quite competitive with the earlier ger¬ 
manium types. In fact, there is every 
reason to believe that silicon transistors 
will displace germanium for most appli¬ 
cations. 

In short, the change from PNP to 
NPN has been due mainly to manufac¬ 
turing techniques to do with germanium 
and silicon, not to external circuit con¬ 
siderations. In fact, in a great deal of 
electronic circuitry, it is of no special 
significance to the designer whether the 
supply line has to be negative or posi¬ 
tive with respect to chassis. 

As far as interchangeability is con¬ 
cerned, very simple receiver and ampli¬ 
fier circuits (one or two transistor sets 
and such like) can sometimes be built 
with one type of transistor or the other, 
the only responsibilities being to change 
the polarity of the battery supply and of 
the electrolytic capacitors. In fact, quite 
a few articles we have seen have stated 
just this. 

But we certainly couldn’t suggest this 
as always being a safe thing to do, be¬ 
cause there could be catches, particu¬ 
larly in more complicated circuits. 

What you appear to have overlooked 
is the likely connection between the 


polarity of transistors and the material 
of which they are made. Even if polarity 
requirements are met, in turning a cir¬ 
cuit upside down, there is no guarantee 
that germanium transistors will sub¬ 
stitute functionally for silicon transistors, 
particularly where input impedance, 
noise characteristic and temperature sen¬ 
sitivity are significantly involved. 

Unless you are very sure of what 
you are doing, therefore, it would be 
wise for you to restrict substitution of 
transistors to types of the same class, 
not getting mixed up in trying to swap 
germanium for silicon, or PNP for 
NPN. 

There is one other point that perhaps 
should be mentioned in this context: The 
availability of NPN and PNP types 
makes it possible for designers to come 
up with quite cunning “complementary” 
circuits where the types are intermingled 
and often directly coupled to attain a 
particular objective in the way of input 
impedance, gain, output impedance, or 
something else. Behind the apparent 
simplicity of such circuitry there is often 
a high degree of sophistication. And 
just as frequently, it would be quite 
impossible to change the polarity of one 
of the transistors involved without com¬ 
pletely “messing up” the arrangement. 

Oh yes . . . NPN transistors do have 
one handy feature, in that they can be 
operated conveniently in hybrid arrange¬ 
ments, where they may have to share a 
common power supply with valves. 

Probably the easiest way of picking 
PNP types from NPN types with a 
multimeter is to measure the resistance 
from base to emitter and base to col¬ 
lector in both directions. This should 
be done with the meter switched to a 
low resistance range, one in which only 
1.5V or 3V are used and the measuring 
current is limited to the actual meter 
current of 1mA, lOOuA or similar. 

Ranges which use a higher internal 
voltage or which permit heavy currents 
to flow in the test circuit should not be 
used, as the transistor may be damaged 
during measurement. 

Connect the “positive” meter lead to 
the base of the transistor, and connect 
the “negative” lead to the emitter and 
collector leads in turn. If the meter 
indicates a low resistance in each case, 
the transistor is a NPN type, if it indi¬ 
cates a high resistance in each case, it 
is a PNP type. 

To check your conclusion (and also 
the transistor), reverse the procedure. 
Connect the meter “negative” lead to 
the base, and the “positive” lead to the 
emitter and collector in turn. For an 
NPN type, the resistance should this 
time be high in both directions; con¬ 
versely, for a PNP type it should be 
low in both directions. 

If the readings are the same as those 
obtained the first time, the transistor is 
faulty—high readings indicate an open 
circuit, low readings a short. And if 
the readings to collector and emitter 
differ from one another, for either the 
first or second pair of measurements, 
either the transistor is again faulty or 
you have mistaken which lead connects 
to the base. 

Please note that the above procedure 
applies only to the usual multimeter in 
which, on the resistance ranges, the 
“positive” lead becomes negative with 
respect to the “negative” lead. For in¬ 
struments in which the reverse is true 
(for example many VTVM’s), the read- j 
ings obtained will be exactly the oppo¬ 
site of those given. 53 j 



Applications for printed circuits from 
Precision Windings in industry are 
growing daily . . . it’s simply amazing 
how many leading electronic and de¬ 
sign engineers specify “Precision 
Windings” boards. PW’s photographic 
process does have many advantages 
. . . small numbers may be manu¬ 
factured economically . . . definition 
and detail are crisp and clear . . . 
negatives are readily available for al¬ 
terations . . . and tarnishing is pre¬ 
vented by a protective over-coating. 
Above all the PW process offers 
quality control at every stage of 
manufacture. This is why more and 
more industrial organisations are 
coming to Precision Windings for up 
to the minute technical advice and 
prompt, dependable deliveries. 

AND FOR THE HOBBYIST! 

Don’t worry . . . we’re not neglecting 
our many friends who want a single 
circuit board. Send a stamped addressed 
envelope for our free folder on “How 
to prepare artwork” and for our price 
list. It matters little if you want one or 
a thousand boards . . . PW’s price is 
most attractive. Many ‘‘Electronics Aus¬ 
tralia” designs are kept in stock and 
delivery is immediate. Special printed 
circuits are normally despatched wfthin 
7 days of receipt of your artwork. Art¬ 
work aids in the form of Solder Lands, 
Black Crepe Tapes, Clear Film and 
Transfer Letters are also available from 
Precision Windings at low cost. Write 
now! 
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The most up-to-date Automatic 
Reversing Stereo Tape Recorder 

AUTOMATIC REVERSE. Simple to use and entirely automatic. Both 
recording and playback. Operates by adhesive metal sensing strip. 

AUTOMATIC PROGRAMMING. Program switch provides for single, dual 
or repeat tape operation with automatic shut olT. 

SIX HEADS. 2 erase, 2 record. 2 playback. Complete complement of first- 
class heads in each direction for professional recording with no compromise. 
Uses separate record amplifiers, monitor from tape. 

O 4 TRACK e 3 MOTORS • 6 HEADS • AUTOMATIC REVERSE 
• SOUND-ON-SOUND STEREO ECHO • SYNCHRONOUS MOTOR 


For further information, phone or write 

R0A OF AUSTRALIA PTY. LTD. 

An Associate Company of the Radio Corporation of America 

SYDNEY: 219 Elizabeth Street. 61-8541. MELBOURNE: 2 Stephenson Street, Richmond. 42-4586 
BRISBANE: 173 Ann Street. 2-7884. ADELAIDE: 99 Currie Street. 51-7870. PERTH: 280 Stirling Street. 28-5057 

RCA 20X FPM a 
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KNOW YOUR GRAMOPHONE* 

A plain man's guide to records and reproducers 

By JOHN BORWICK, B.Sc. 

PART NINE—AMPLIFIERS & CONTROLS 


forward enough. It consists of a voltage 
divider made up of a variable resistor 
(potentiometer) in which the signal is 
applied to the two end contacts as 
shown (figure 2a). If the sliding contact 
is at the top, the whole signal is passed 
on: at the half-way position, the voltage 
is reduced to half and so on. (N.B. This 
simple description would apply to a 
“linear” potentiometer. In practice, to 
give more sensitive control at low set¬ 
tings and to correspond more closely 
with the ear’s way of estimating changes 
in loudness, volume controls are usually 
graded logarithmically, see figure 2b.) 

Note, however, that while varying the 
voltage in this way does indeed 


In a nutshell, the job of an amplifier 
is to boost the tiny voltages supplied by 
a gramophone pickup, radio tuner, etc., 
until they are powerful enough to drive 
a loudspeaker. But, as the outline dia¬ 
gram in figure 1 shows, the amplifier 
must also serve a number of ancillary 
functions: 

1. To act as a properly matched ter¬ 
minal and switching centre for the 
selection of sources—pickup, tuner, 
tape machine or microphone, stereo 
or mono. 

2. To provide a volume control (per¬ 
haps including ““loudness” charac¬ 
teristics which maintain the balance 
of bass and high notes at low 
volume settings). 

3. To correct for any inherent in¬ 
equalities in the frequency charac¬ 
teristic of the source. 

4. To provide bass and treble tone 
controls—boost and cut. 

5. To provide low frequency (i.e., 
“high pass”) filtering to eliminate 
turntable motor rumble. 

6. To provide high frequency (i.e., 
“low pass”) filtering to eliminate 
record surface noise, distortion or 
radio whistles. 

7. To provide a balance control (be¬ 
tween the two channels of a stereo 
amplifier), possibly with the added 
functions of phase or channel re¬ 
verse switching. 

8. To provide an output for tape 
recording, preferably taken from a 
point unaffected by the amplifier’s 
own tone and volume controls. 

It is perfectly possible to build all 
these features into a single piece of 
equipment, but it is more usual in the 
case of powerful valve-operated ampli¬ 
fiers to incorporate all the control and 
switching features into a compact con¬ 
trol unit (pre-amplifier) and construct 
the main power amplifier on a separate 
chassis. 

This allows the controls to be panel 
mounted for ease of access while the 
heavy, heat-generating power valves and 
transformers can be separately stored 
out of harm’s way and given maximum 
ventilation. 

Transistor amplifiers are lightweights 
by comparison and generate much less 
heat. They therefore tend to be inte¬ 
grated into single units, even when de¬ 
signed to handle quite high powers, and 
may include a radio tuner—to form a 
tuner-amplifier or, as the Americans say, 
a “receiver.” 


* Reproduced by arrangement with 
" Gramophone" magazine . 


Figure 1. The 
control unit/ 
pre - amplifier 
provides numer¬ 
ous switching 
and control 
functions 
shown. 
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Figure 2. (a) Simple form of 
volume control. (b) Comparing 
the laws of linear and logarithmic 
volume controls. 
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produce a proportionate change in sound 
intensity from the loudspeaker(s), this is 
not quite the same thing as a propor¬ 
tionate change in loudness as heard by 
the ear. One of the peculiarities of the 
human ear is that a given change in 
sound intensity produces different 
changes in subjective loudness at differ¬ 
ent frequencies. 

Say, for example, that we were listen¬ 
ing to a complex sound made up of the 
frequencies 100, 1000 and 10,000Hz 
and that these tones had all been ad¬ 
justed to give the same impression of 
loudness at a reasonably high listening 
level. Turning down the non-frequency- 
discriminating volume control of figure 


Figure 3. A 
power ampli¬ 
fier simply 
raises the input 
signal A to the 
required power 
level B. 



Let us leave aside for the moment the 
question of how an amplifier amplifies 
that is to say, turns the few thousandths 
of a volt from a pickup into the 20 
volts or so needed to drive a loud¬ 
speaker. This will be dealt with, for 
valve and transistor amplifiers, in our 
next chapter, along with such practical 
matters as plugs and connectors. For 
now, we shall run through the functions 
of the various controls. 

Volume and Loudness: The volume 
control in an amplifier is usually straight- 


2a would be found to produce a much 
steeper fade out of the 100Hz and 
10,000Hz tones than of the 1000Hz 
tone. 

In other words, the balance of fre¬ 
quencies depends on the overall listen¬ 
ing level — and will be correct only 
when we listen at the original level 
which existed at the studio (or perhaps 
on the engineer’s monitoring loud¬ 
speaker). 

To allow for quiet listening, still with 
a reasonably accurate balance of fre- 
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TV 

PICTURE 

TUBES 

Direct from factory 
Same Day Service 


NOW FIRST TV TUBE RECONDITIONER 
IN SYDNEY TO RESCREEN, 

OUR RESGREENING PLANT NOW 
IN OPERATION 

We can give you a better deal if you have a dud with a bro¬ 
ken neck, or one with a bad screen. 

All sizes, except bonded available. 

Lowest prices in Sydney. 2nd quality new tubes from $8 plus 
good dud, 

5" Magnetic Test Tube for $8.00 

FULL WARRANTY: 

Any tube returned to Sure Brite under warranty is replaced 
with another one at no extra charge, regardless of whether it 
tests good or not, so long as it is not broken. 

COUNTRY CUSTOMERS 

Rail tubes to Lewisham Station. Passenger Rail freight paid. 
Orders filled same day received. All freight charges to be 
paid by customer. 

LARGE STOCK 

We always have all types in stock 70°, 90° and 1 10°. When 
ordering state which type tube you want. 

For other prices phone us at 56-6363. 

New tubes and bonded tubes available at lower than usual 
new cost. 

Duds with broken necks are acceptable on new tubes. 

WE BUY DUDS. 

Sure Brite Picture 
Tubes 

22a VICTORIA ST., LEWISHAM, N.S.W. 


quencies, some amplifiers incorporate 
special “loudness” controls allied to the 
volume control or separate from it. 
Turning down the volume in this case 
gives less attenuation of the low fre¬ 
quencies, and perhaps the very high 
frequencies too. 

Loudness controls appear to be more 
popular in the United States and certain 
European countries than in Britain. 

High and Low Frequencies: The 
‘‘frequency response” of an amplifier is 
one of the most important items on its 
specification. It is normally shown as 
a graph of the output voltage (or pow¬ 
er) plotted against frequency for a fixed 
level of input. A perfect amplifier 
would have a “flat,” horizontal graph to 
show that it dealt equally with all fre¬ 
quencies. 

In practice, the best amplifiers come 
very near to this ideal. They have a 
substantially flat response over the ran,ge 
of audible frequencies (say 20 to 16,000- 
Hz) and they fail to respond to fre¬ 
quencies below or above this range (see 
curves in figure 3). 

I have drawn figure 3 to summarise 
the job of a power amplifier. Curve A 
represents the input signal from the pre¬ 
amplifier. All that the power amplifier 
is expected to do is boost this milli¬ 
watt or so of power to 15 watts, or 
whatever is its maximum power rating. 

In terms of handling different fre¬ 
quencies, the pre-amplifier has a much 
more complicated job. In figure 4, I 
have re-drawn Curve A from figure 3 
as the required output and introduced 
broken lines to represent various inputs. 

The tuner input is perfectly straight¬ 
forward. It is already at a level of 0.5 
volt or so and is “flat” so that a small 
degree of amplification — the same at 
all frequencies — is all that is required. 

Now look at the curve marked mag¬ 
netic pickup. The voltage available here 
is very low •— around 0.005 volts (5 
millivolts)—and it falls off progressively 
from the high frequencies right down 
the scale. This sloping curve, of course, 
represents the standard disc recording 
characteristic (R.I.A.A.). 

All gramophone companies attenuate 
the bass frequencies in this way to re¬ 
strict the recorded amplitude and to al¬ 
low a reasonably economic spacing be¬ 
tween grooves. (This whole subject was 
discussed in Part Four, November, 1966). 

The pre-amplifi.er must therefore 
equalise the frequency response from a 
magnetic pickup and introduce quite 
considerable gain before this signal lines 
up with curve A. 

A similar situation exists for pre¬ 
amplifiers which are designed to accept 
the signal direct from a tape head. The 
kind of recording characteristic used 
here (C.C.I.R. or N.A.B.) is also shown 
in figure 4 and the problems are every 
bit as severe as for the magnetic pickup 
input. 

An obvious common problem is the 
enormous boost required at low fre¬ 
quencies. Any trace of stray 50Hz 
mains hum at these inlets is going to 
receive the full amplification of the sys¬ 
tem and so screening must be impec¬ 
cable. 

Inputs from ceramic or crystal pick¬ 
ups, the amplified outlets of tape re¬ 
corders and microphones are easy to 
deal with. They all have a nominally 
flat characteristic and, provided the im¬ 
pedance matching is correct, simply re¬ 
quire straight amplification. 
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Tone Controls: Although we have said 
that a flat frequency response is the 
ideal, there are situations in v/hich we 
may wish to introduce small changes in 
the balance of frequencies. Some rooms 
tend to emphasise low frequencies or 
damp out high frequencies too severely: 
some gramophone records or tapes may 
appear too harsh or lacking in sparkle: 
the loudspeaker, or its position in the 
room, may be producing a slightly un¬ 
balanced sound spectrum. 

The bass and treble tone controls 
will cope with this. They introduce a 
more or less gradual slope into the re¬ 
sponse curve — upwards or downwards 
as required. You should never feel 
ashamed to adjust the tone controls. 
If a small amount of bass or treble 
boost or cut improves the overall sound 
of the system, then well and ,good. But 


if you find you are resorting to the 
maximum control settings then there 
must be something wrong with your 
equipment. 

All tone controls depend for .their ac¬ 
tion on “frequency discriminating’’ net¬ 
works. In figure 5a, for example, we 
have a voltage divider in which the 
resistor R introduces a fixed voltage 
drop at all frequencies, whereas the 
capacitor C offers resistance .to low fre¬ 
quencies but tends to behave like a 
short circuit at high frequencies. 

Figure 5a is therefore a form of 
treble cut circuit, producing the curve 
fa) in figure 5e. By a similar argument 
figure 5b can be shown to be a bass cut 
network and figures 5c and 5d are 
effectively boost circuits. (See the respec¬ 
tive curves in figure 5e). 

All these circuits are referred to as 


voltage: 

IdBt 


Figure 4. Show¬ 
ing that the pre¬ 
amplifier needs 
to equalise as 
well as amplify 
the input signals . 
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Figure 6. As an 
example, here 
are the tone 
control ranges 
and the rumble 
and scratch fil¬ 
ter responses of 
the Rogers 
Cadet 111 pre- 
< amplifier . 
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Figure 5. In simple terms, the 
CR networks shown will provide 
(a) top cut, (b) bass cut, (c) top 
boost , (d) bass boost . 


“passive” tone control networks, since no 
amplifier gain is incorporated. They have 
the disadvantage that, however the de¬ 
gree of boost or cut is adjusted (which 
is done by making R a variable potentio¬ 
meter instead of a fixed resistor), all 
frequencies above or below 1000Hz are 
affected. 

P. J. Baxandall has devised a tone 
control circuit built into a feedback 
loop which overcomes this difficulty. 
Light settings of the controls affect 
only the very high or very low fre¬ 
quencies and leave the “middle’’ sub¬ 
stantially unchanged. As an example, the 
tone control maximum and minimum 
curves of the Rogers Cadet III pre¬ 
amplifier are shown in figure 6. 

Filters: In addition to the tone con¬ 
trols, many of the more sophisticated 
amplifiers incorporate special steep 
cut filters. When this cut is 
at the bass end of the seal e, 
it is intended to reduce any low-pitched 
rumble from the gramophone turntable. 
It is therefore referred to as a “rumble 
filter” or sometimes a “high-pass” filter. 

Transcription class turntables may be 
expected to be free of audible rumble, | 
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The element is 
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running, thus 
avoiding switch 
troubles and 
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yet does the work of 
heavy irons. Long-life 
element and replaceable 
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vice. There’s an ORYX 
designed to meet your pre¬ 
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STEREO HI-FI 


service. 


Address: 166D Glebe Pt. Rd., Glebe 
Phone 68-1453 

Specialsing in qualify Cabinets to any design . . . Complete systems 
including Radford, Quad and Fisher . . . Installations in the home • . . 
ail good brands supplied and guaranteed. 
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Phone 2-6931 


Steve Eldund, Proprietor. Specialised installations for homes, halls and 
institutions. Cabinets to any design. Complete Systems including Rad¬ 
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but the trouble does occur on less ex¬ 
pensive turntables and, even if the 
rumble frequency is so low as to be 
inaudible, it can cause trouble by modu¬ 
lating higher tones. 

The optimum rumble filter charac¬ 
teristic therefore interferes as little as 
possible with the music (that is, it does 
not begin to attenuate until a very lov$ 
frequency and then cuts very steeply) 
(see figure 6). 

High frequency filters, sometimes 
called “low-pass” filters, are meant to 
lop off unwanted whistles or adjacent 
station interference on radio and noise 
or distortion' on gramophone records or 
tape. Again, the attenuation should not 
be introduced at a lower frequency than 
is absolutely necessary. 

High frequency filters therefore may 
be switchable to different frequencies— 
9KHz to deal with the lOKHz whistle 
on AM radio, 4 or 6KHz to reduce 
surface noise on old 78 rpm records 
and so on. The steepness of the slope of 
high frequency filters is also made vari¬ 
able on some amplifiers. 

Stereo Balance: All previous remarks 
may be taken to apply to stereophonic 
(i.e. two-channel) amplifiers, which are 
essentially twin mono amplifiers with 
all input and output sockets and con¬ 
trols duplicated. It is important that no 
leakage (crosstalk) should take place 
between the two channels, but selector 
switches, volume and tone controls, etc., 
are generally mounted on a common 
shaft brought out to single or dual- 
concentric control knobs to facilitate the 
simultaneous adjustment of both chan¬ 
nels. 

There is always the possibility that 
the two halves of a gramophone pickup 
may have slightly different sensitivities, 
or that unequal loudspeakers are to be 
accommodated. Therefore most stereo 
amplifiers possess a “balance” control 
which allows the gain of either channel 
to be altered slightly. 

The classic method in setting the 
stereo balance control, of course, is to 
play a mono record in the “stereo” 
mode so that both channels are being 
fed with identical signals — and then 
adjust the control until the sound 
appears to come from a point mid-way 
between the loudspeakers. 

A further way in which stereo chan¬ 
nels may be incorrectly aligned is in 
the sense or “phase” in which the twin 
connections are made from the amplifier 
terminals to the loudspeakers. Since twin 
flex 4s commonly used, it is relatively 
easy to end up with an unintentional 
reversal of phase in one channel with 
respect to the other. 

The way to check for correct phasing 
is again to play a mono signal and, by 
reversing the wires to one of the loud¬ 
speakers, identify which way round pro¬ 
duces the better sound quality. (The 
“wrong” phase results in bass loss, which 
is particularly easy to recognise if the 
loudspeakers can be placed near each 
other during this test.) 

The reversals can be carried out by 
physically swapping over the wires on 
one speaker, but a few amplifiers actually 
incorporate a “phase” switch which does 
this reversing for you. 

Finally, to accommodate the unlucky 
chap who has inadvertently connected 
the Right channel output to the Left 
loudspeaker and vice versa, some ampli¬ 
fiers even include a “channel reverse” 
switch to put this little matter right. 

(Continued on Page 158) 
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RECORDING A BROADWAY MUSICAL 


The story of how a hit Broadway musical becomes a hit 

record album. 


A couple walk jauntily out of the 
St. James Theatre in New York, having 
seen the season’s biggest Broadway musi¬ 
cal hit, humming the title song, “Hello, 
Dolly, well hello, Dolly.” They pass a 
man in the lobby selling record albums 
of the cast singing songs in the show. 
They join Broadway’s after-theatre 
throngs and stroll past a record shop 
with a loudspeaker blaring, “You’re 
looking swell, Dolly, we can tell, Dolly.” 
In the car on the way home, the radio 
picks it up, “Dolly’s overjoyed and over¬ 
whelmed and overpowered.” 

One of these days, this couple will 
buy the “Hello, Dolly!” album and help 
the biggest gamble in the recording 
business to pay off. 

The Broadway musical has been big 
business in show business for a long 
time. These days, so is the Broadway 
musical original-cast album! Big money 
goes into its production — which can 
turnl out to be a coup or a disaster. 

Salaries for the recording session 
average $30,000. In addition, the record¬ 
ing company may already have sunk two 
or three times that much in the produc¬ 
tion of the show. 

Recording companies have become the 
biggest investors in Broadway musicals. 
A company invests in a show to gain 
the right to cut the show’s cast album 
and, hopefully, to share in the show’s 
profits. It may be the biggest single in¬ 
vestor in a show — an average Of 
$300,000 to $450,000 is needed to bring 
a musical to Broadway — but it has not 
one thing to say about what does or 
does not go in the production. 

When “Little Tin Box” was added to 
“Fiorello” during the last hectic week 
before opening night, representatives of 
the company that recorded “Fiorello” 
were around. But they were merely 
timing the songs, in anticipation of 
recording the ones that would finally 
wind up in the show. 

The record album comes cut fast— 
sometimes just a week after the show 
opens on Broadway. If the show is a 
hit, it sells fast—the “Hello, Dolly!” 
album sold 80,000 copies in its first week. 
And it sells for a long time, usually 
doing as well in its fifth year ad in its 
third. 

The first Broadway cast album that 
was made, “Porgy and Bess,” on four 
78s, is still selling 24 years later, on an 
LP. The first one made after the LP 


was introduced in 1949, “South Pacific,” 
is still selling, too. 

Handsome profits can be made by a 
record company on a cast album and a 
show. The all-time best-selling album, 
“My Fair Lady,” has sold nearly three 
million copies, and the parent corpora¬ 
tion of the company that recorded it was 
100 per cent backer of “My Fair Lady” 
on Broadway. Losses also can be enor¬ 
mous, since a cast album usually follows 
the fortunes of its show—when a 
musical quickly folds. 

Despite the gamble, nearly every musi¬ 
cal that runs on Broadway is recorded 
and currently at least six record com¬ 
panies are making cast recordings. 

There is keen competition between 
record companies for rights to the big 
shows, but the competition is based on 


and costume people they are trying to 
get; when they intend to go into re¬ 
hearsal; and when they plan to open in 
New York—usually three to four months 
in the future. 

They also say how much investment 
money they are asking! 

Then they go to another record com¬ 
pany and audition again. 

If more than one company is interest¬ 
ed, the parties negotiate further, mostly 
about promotion and advertising. 

The producer sees the record album as 
promotion for his show. If two record 
companies are willing to give him the 
money he requests, he now wants to 
know the answers to such questions as: 
Which company will advertise the cast 
album more heavily? Which one will 
issue single records of songs from the 
show by big name artists on its roster? 
Which company will put out an instru¬ 
mental or jazz album of the show’s 
tunes? 
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projection. It comes long before anyone 
knows for sure if the show will be a hit. 

During the period when the show 
consists only of a song writer, a lyric 
writer, a book writer, and an enthusiastic 
producer, this quartet calls a record com¬ 
pany and makes an appointment for an 
audition. The record company assembles 
its own quartet—usually the president, 
the repertoire man, and a couple of 
specialists in Broadway show recordings. 

The producer and his writers arrive, 
and hopefully one of them can sing and 
one can play the piano. They briefly 
expound the plot, carefully tell how the 
story leads into each song, and sing all 
the songs. 

The performance oyer, they’ll tell 
whom they have cast, if -they have cast 
anybody yet, or whom they are trying to 
cast; the director, choreographer, scenic, 


No musical can go into rehearsal until 
all its financial backing is secured. But 
when investors are lined up, sometimes 
including a record .company, cast and 
crew are hired, and rehearsals begin. 

From rehearsals, the show usually 
goes “out of town.” Now the cast is 
rehearsing all day and performing before 
audiences at night. The director works 
for smoothness, everybody makes sug¬ 
gestions, the writers rewrite, the musical 
director tries to keep up with getting 
changes copied into arrangements and 
into the show. The record company has 
its Broadway show album producer drop 
in to get the feel of the production. 

The last week out of town, this record 
producer shows up again for three or 
four days to do some concentrated plan¬ 
ning. He times the songs; he needs 
approximately 22 minutes of music on 
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Some plain talk from Kodak about tape: 


SIGNAL-TO-NOISE RATIOS, 
SATURATION OUTPUT 
AND UNIFORMITY 


Modulation noise, jocularly referred 
to as “mud”, is the most discrimin¬ 
ating test of sound tape. A close 
look at the “mud” that forms the 
lower limit of the dynamic range 
reveals that the recorder’s electronic 
and transport systems are respon¬ 
sible for the lion’s share of noise. 
By noise spectrum analysis we can 
examine noise level (in dbs) at 
every frequency. Look at the graph 
below. 



O 1.000 15,000 

FREQUENCY 


Note that there is a much higher 
level of modulation noise at 1,000 
cycles than at 15,000 cycles. This 
indicates — to us, anyway — that 
a single-frequency modulation noise 
test is not the most meaningful in 
terms of a noise spectrum. We use 
two frequency bands: 0-1000 cps 
and 1000-15,000 cps to provide us 
with a low-frequency s/n ratio and 
a high-frequency s/n ratio. 

This is a much tougher test than 
using a single frequency or integrat¬ 
ing the entire spectrum. The fol¬ 
lowing chart shows the effect. 

Notice how taking a modulation 
noise average for the entire spec¬ 
trum results in a figure that is 
lower than the L.F. figure and 



higher than the H.F. figure. How 
is this important? Here’s how. If 
we use the modulation noise level 
from the low-frequency range (A) 
we get a poor dynamic range and 
signal-to-noise ratio. We get a mod¬ 
erate one from the average (B) and 
a great one from the H.F. figure 
(C). There are those who would 
measure from C and publish this 
as the performance of their tape. 
Let them. We measure low-frequency 
and high-frequency mud and still 
come up with a dynamic range that 
is often as much as 6.5 db better 
than conventional tapes in the L.F. 
area. 1.5 db better in the H.F. 
range — even when they use their 
lowest figure. We are pretty proud 
of our silence. Shhhhh is the word 
at Kodak. 

Here’s how we test for saturation 
output. We increase the input and 
monitor the output. When we reach 
a point where the output no longer 
increases with the input, we know 
that we have reached saturation, 
which is the point where every avail¬ 
able oxide particle in the layer 
has been polarized. 

As a test it does not have earth- 
shaking implications, but it does tell 
us about how many oxide particles 


are present, which is actually a 
measure of the thickness and par¬ 
ticle density of the oxide layer. We 
get a figure in db and can use it 
to accomplish some pretty tight 
quality-control over oxide coatings. 

We’re .pretty proud of that control, 
too . . . and with good reason. We 
make our tape so that we are well 
within the rigid specifications we 
publish. At. Kodak, uniformity is 
a way of life. When we say sensiti¬ 
vity varies no more than ± i db 
within a roll and ± i db from roll 
to roll, we really mean it! This is 
only the uniformity of the low-fre¬ 
quency signal. We check high-fre¬ 
quency uniformity as well. In that 
way we can keep close tabs on the 
uniformity of the oxide thickness 
and the uniformity of the oxide 
surface. 

But uniformity is more — much 
more — than just a word. It has 
plenty of practical significance. For 
instance, uniformity within a roll 
assures constant frequency response, 
balanced output for all recording 
tracks, and freedom from “drop¬ 
outs”. Reel-to-Reel uniformity per¬ 
mits inter-reel splicing without ob¬ 
vious changes in the level of the 
recorded signal. And for the profes¬ 
sional, it means that he can find 
one optimum bias level for all rolls 
of tape. 

You can do all these things with 
Kodak tape. In fact, we’re so proud 
of the uniformity of our product, 
we put our name on it . . . right 
there on the back of the tape! 


K144B 


Motion Picture and Education Markets Division KODAK (Australasia) PTY. LTD. 
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each side of an LP. If the show has 
14 to 16 songs, he’s O.K. If it has 19, 
like ‘The Unsinkable Molly Brown,” he 
has to decide where to cut a chorus 
here and there. 

In his mind, he’s arranging and re¬ 
arranging people and microphones 
around the hall where the recording will 
be done to get the best stereo effects. 
If a song trails off into dancing or a 
piece of dramatic business in the play, 
he confers with the song writers and 
the arranger who work up a resolved 
ending for the record. 

Andy Wiswell, who does all this for 
show albums made by RCA, considers 
careful advance planning the most im¬ 
portant part of making a Broadway cast 
album. When the show freezes — no 
more changes — and comes to New 
York for previews before opening night, 
Wiswell again attends a couple of times. 
He takes with him the engineer who’ll 
work in the control booth during the 
recording, so they’ll both have in mind 
what the show looks like and the atmos¬ 
phere they’re trying to capture on the 
record. 

If the cast isn’t too tired from its 
steady rehearsals and out-of-town try¬ 
outs, and if the show looks as though it 
will run, the cast makes the recording 
on the first Sunday after the show opens. 
With the Broadway theatres operating 
Monday through Saturday, it’s the cast’s 
first free day! 

They arrive — everybody except the 
stars of the show — at 10 a.m., in 
casual clothes, at one of New York’s 
big, old, chandeliered dance halls, which 
will provide nearly the same acoustics 
as a Broadway theatre. Musicians 
arrange themselves in the middle of 
the dance floor in a big horseshoe 
around the conductor, spaced far enough 
apart so that the mike in front of one 
set of instruments won’t pick up sound 
from any other instruments. 

With the orchestra set up, the singers 
now go on stage, to stand behind the 
three or four microphones. A tiny red 
light glows beside the conductor. Every¬ 
body quickly stops talking and moving 
around. The conductor lifts, then low¬ 
ers. his baton. Musicians begin to play. 
Singers, using whatever arm motions 
and “body English” they are accustomed 
to use in the show, begin to sing. Re¬ 
cording for an original cast album has 
begun. 

Inside a control booth, a technician 
has started two reels of tape spinning; 
one is for insurance. Another man sits 
facing a console of black knobs, quickly 
twisting this one and that, working with 
both hands. He’s “mixing” — control¬ 
ling the volume from each of 15 or 16 
microphones. Out of the corner of 
his eye, he follows the various signals 
of the producer who has the musical 
score in his lap. 

The conductor hears a mistake, waves 
the musicians to a stop, points his baton. 
’That’s not a triple, it’s a real six¬ 
teenth.” From inside the control booth 
comes, ’Take two.” The red bulb glows 
again; the song starts again. 

One of the singers leans away from 
the mike, making his voice faint. The 
album producer waits until the song is 
over, announces just which measures 
he wants redone. He’ll splice the tape 
later. Right now, .he’s interested in sav¬ 
ing time and voices. 

The song completed, a playback is 
amplified through the hall. Performers 
listen, take five minutes for another drink 


of water, then quickly return to the 
mikes. 

Union regulations allow all-day re¬ 
cording in three three-hour sessions, 
which start at 10 a.m., 2 p.m. and 7 
p.m. Musicians can work all nine hours, 
singers only eight. The stars will arrive 
at 2 p.m. and do their songs with sup¬ 
porting players and chorus. By 5 p.m., 
supporting players should be finished; 
they can go home. Soon after the even¬ 
ing session begins, the chorus should 
finish. 

The stars will sing any duets or solos 
and then leave. The orchestra will end 
the day with the first piece of music in 
the show, the overture. 

Every performer receives one week’s 
pay for the day’s work. If the recording 
goes even a few minutes past 10 p.m., 
everybody gets two weeks’ pay. 

Early Monday morning, the album’s 
producer takes all the tape — in record¬ 
ing “Hello, Dolly!” there were 50,400 
feet of it — and begins to edit, he 
takes the songs, working in the order in 
which they appear in the show, and 
splices what he considers necessary. 

Then he does what he calls a “mix 
down.” He takes the tape — recorded 
on three tracks to give him maximum 
control over the finished product — and 
spreads the middle track over the outer 
two for stereo. For mono, he will later 
combine the three tracks into one. 

He has had this mix down in mind 
in all his arranging of people and mikes. 
And he has been careful to balance 
the volume in the various tracks and to 
get loud enough tones. At this stage, 
he can easily lower the volume. If he 
brings it up, he runs a risk of tape hiss. 


When the producer finishes editing, he 
has two 22-minute reels of tape. 

He sends these to the cutting room 
where a mother record is made, from 
which lacquer masters are pulled. The 
producer listens to the masters and, after 
he approves them, they go to the manu¬ 
facturing plant. Prepared record labels 
and colourful album jackets are already 
at the plant. 

Companies record operas a year be¬ 
fore they release them. But they rush 
Broadway shows into production. When 
the show is a hit, they try to get the 
album into New York stores within a 
week of the opening, while people are 
still thinking about the newspaper critics’ 
accolades. 

A week after that, when the reviews 
are appearing in weekly magazines, origi¬ 
nal Broadway cast albums are for sale 
in stores all over the country. 

(Reproduced by courtesy of RCA 
“Electronic Age”.) D 


We have a large range 
of pre-recorded 
tapes and records 
always in stock. 

P. CARTER RADIO & 

TV SERVICE 

79 NEW ILLAWARRA ROAD. 

BEXLEY NORTH, N.S.W. 

PHONE: 50-3150 


ANOTHER FINE 
PRODUCT BY 




MODEL 555 Featuring 27 transistors, 6 watts x 2 output, 20-22Kc 
frequency reponse, sound on sound, sound with sound, P.A, switch 
(motor shutoff), equalisation switch for 33” and 71”, professional 8 
slot motor, specially designed backloaded speaker system—this unit 
weighs only 251bs complete. 8375 plus mikes. 845 per pair. 

Other outstanding OKI recorders: 

Model 333—stereo—8350 complete. 

Model 300—stereo—$275 complete. 

Model 222—4 track mono—8225 complete. 

Model 111—2 track mono—8165 complete 
Model 300D—stereo deck—8225 plus mikes. 


Distributed by: 


RALNIAR AGENCIES PTY. LTD. 


89 YORK STREET, SYDNEY 


PHONE 29-4037 


VICTORIA: RECORDED MUSIC SALON. 23 COLLINS ST. MELBOURNE. 

S.A.: ERNEST SMITH & CO. PTY. LTD., 52 KING WILLIAM ST.. ADELAIDE. 
NOTE: Request us to post you detailed pamphlet coverlno the complete range of 
Recorders. 
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WORLD’S BEST AMPLIFIER 

MADE IN ENGLAND 
Sole agents for Australia: 
TRUE FIDELITY — 23 Collins Street, 
Melbourne. 


221 INTEGRATED STEREO AMPLIFIER 

Shown in optional case of solid teak and vinyl-hide. 

The 221 Amplifier is designed for use primarily with magnetic pickups but inputs are also provided for the higher output 
ceramic and crystal pickups. 

At its price the 221 represents a major breakthrough in high fidelity amplifiers. Never before has an amplifier of this 
quality, sensitivity and power, incorporating all these facilities, been available in this price range. 

It incorporates the same power amplifiers as the well-known 222 Amplifier providing 10 watts push-pull output per 
channel, a total of 20 watts output, but there are many additional features. The switched treble filter will reduce scratch 
on worn records, hiss from tape or from recorded programmes on radio, some of the interference on the medium wave¬ 
band and other high frequency distortion encountered, on occasions, from all sound sources. The tape monitoring facility 
enables the signal being recorded to be monitored direct from the tape, where the tape recorder has a monitor output. 
The loudness control superimposes an increase in the extreme bass and treble on the otherwise flat response, to compensate 
for the relative insensitivity of the ear to these frequencies at moderate to low volume levels. 

As well as these special features the 221 Amplifier has all the facilities required for the complete high fidelity system. 
Five pairs of inputs provide for all sound sources and the input sockets are automatically switched, so that plugging in a 
mono sound source to one channel automatically provides a dual output from both amplifiers. The mono and stereo record¬ 
ing outputs are suitable for use with virtually any tape recorder. The switched rumble filter.will eliminate turntable 
rumble where this is troublesome. To match the 221 there are the 223 AM-FM Tuner and 224 FM Tuner, and all are 
available with or without the attractive shelf-mounting cases of teak and vinyl-hide. 


TECHNICAL SPECIFICATION 

The specification refers to overall performance and this should be 
borne in mind when comparing figures with amplifiers and control 
units quoted separately. 

Power Output 10 watts push-pull per channel. R.M.S 

Frequency Response 30-20,000 c.p.s. ± IdB. 

Power Response 35-20,000 c.p.s.— IdB. 

Harmonic Distortion Less than 0.5% at IK/cs measured at 8 watts 
output ± IdB. 

Hum and Noise 55dB below rated output. 

Negative Feedback l5dB. 

Output Impedance Alternative 4, 8, 16 ohms. 

Transient Response Rise time 6 micro-secs. 

Crosstalk Better than 40dB. 


Treble Filter 
Input Sensitivity 


Tape Recording 
Valves & 

Semi-Conductors 
Power Supplies 


Channel Matching 

± IdB. 

Weight 

Net. 

14$ lbs, 6.6 kgs. Packed 19 

Balance Control 

Range of—lOdB each channel 

Dimensions 


Width. 

Depth. 

Treble Control 

-t 15dB.,— l2dB, at lOK/cs. 

Chassis 

ins. 

12*. 

10 *. 

Bass Control 

!2dB,— l2dB, at 70 c.p.s. 


cms. 

31.4. 

26.9. 

Loudness 

Switched. Superimposes increase in extreme 

In Case 

ins. 

13*. 

II. 


bass and treble at low volume. 


cms. 

34.0. 

27.9. 

Rumble Filter 

—6db at 35 c.p.s. increasing at lower frequen¬ 

Cut-Out 

ins. 

12 $. 



cies. 


cms. 

30.8. 

— 


8 K/cs. with slope of 12db per octave above 
this frequency. 

Five pairs of stereo inputs as follows: 

Pickup I, Tape, Radio. 80mV at 2M ohms. 
Pickup 2 (magnetic pickups) 3.5mV at 50K. 
Tape Monitor 600mV at I00K. 

500mV output. Low impedance. 

4 x ECL86, 2 x ECC83, 2 x AC 107, 2 x OC7I 
2 x BYI 14. 

AC 200-250 volts. Dual voltage (100-130, 
200-250 volts) to order. 

Consumption 70 watts. 


Height. 

4J. 

12 . 

5 i. 
13.4. 

4 *. 

I 1.4. 


You need no -technical or electrical knowledge to install Armstrong units. The interconnection is simplicity itself 
and a comprehensive manual, supplied with every unit, gives straightforward instructions for installation and operation. 
For the technically minded full servicing and circuit data are also given. 


How to enjoy 
the ultimate in 

Listening Pleasure 

with your new 


Sole agents for Australia 


Iempire 


See pages 16-20 for cartridge 
installation and operation 




TECHNICAL SPECIFICATIONS 



M0MI 

Ml 

Ulf 

MW 

MIPE 

M8IE 



Frapvency 

Xesponse 

10-24,OOOf 
CP*. 

10-30, OOOt 
cp*. 

8-28,000 f 
cp*. 

6-30,0001 

6-32. OOOt 
cp*. 



Output 

Voltage 

1.0 m*. 
per channel 

8.0 mv. 
per chennel 

8.0 mv. 
per channel 

8.0 mv 
per channel 

8.0 mv. 
per channel 



Channel 

Separation 

mort than 
MOB 

more than 
30 DB 

more than 
30 08 

more than 

30 08 

more than 
30 0B 



Compliance 

10 *10-‘ 
cm/dyne 

12 «10-* 
cm/dyna 

IS x 10-‘ 
cm/dyne 

20 x to-* 
cm/dyne 

25 x10-* 
cm/dyn# 



Tricking 

Fore* 

\k to 6 
(rams 

* to 5 

Ml tO 4 
trams 

W to 3 

Vi to 3 



Stylus 

.7 mil 

radiut 

diamond 

.4 x.9 mil 
bl-radlal 
elliptical 
hand 
polithed 
diamond 

.1 mil 

hand 

polithed 

diamond 

,2*x .9 mil 

bl-radlal 

elliptical 

hand 

polithtd 

diamond 

.3 x .7 mil 
bl-radlal 
elliptical 
hand 
polithed 
diamond 



Terminating 

Impedanc* 

47.000 

ohms 

47,000 

ohma 

47.000 

ohms 

47,000 

4AOOO 



Stylus 

Rtplactmtnt 

SM4/7R0 

Brown 

SMIE/EK0 

Green 

S4MP/6XD 

Orange 

SM4PE/E8D 

Yalow 

S8MSE/E80 

Blue 


♦ Dynamic capability to 40,000 cp» 







SPECIAL FUTURES! 

IS D«gree Vertical Tracking Angle < , 
Exclusive induced Field Moving 
Magnetic Cone Stylus • Fully com¬ 
patible for stereo or mono • Com¬ 
plete freedom from hum pickup • 
Replaceable Stylus assembly • Low- 
est dynamic mass ei Outstanding L 
stereo channel separation • Very | 
low tracking force required • No i 
magnetic attraction to steel turn¬ 
tables • Low needle talk • Highest 
stylus compliance. 


TRUE FIDELITY 


C. PINZEWSKt 


For a complete brochure of Armstrong and Empire Hi-Fi Equipment and further information, write to: 

RECORDED MUSIC SALON, 23 Collins Street, Melbourne. Telephone 63-6257 

Wholesale and trade enquiries welcome 
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reviews 
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By JULIAN RUSSELL 


Mahler Seventh . . . inspired passages 


is often employed, to my mind quite 
unjustifiably, in Schubert’s “Erlking.” 

It can, I suppose, be justified in some 
of the son&s under review, but most 
certainly not in the one where both 

sing together. 

Since this Delyse is at present the 
only version available on disc it might 
well merit purchase by any student of 
Mahler. But so fast is this composer 

growing in popularity both in the con¬ 
cert hall and on records, that I cannot 
imagine having to wait very long for an 
alternative version to appear. 

★ ★ ★ 


MAHLER—Symphony No. 7. Revised 
edition (1960) published by the In¬ 
ternationale Gustav Mahler Gesell- 
schaft. New York Philharmonic 
Orchestra conducted by Leonard 
Bernstein. CBS Stereo 235181/2. 

The Seventh Symphony, which is sel¬ 
dom played because of its length—it runs 
one hour and 20 minutes tin this re¬ 
corded performance—has long had the 
reputation of being a problem piece. 
This might, of course, be due to its lack 
of familiarity to concert audiences. At 
any rate it differs greatly from what one 
expects of a Mahler symphony. 

In the first place, there is none of 
his characteristic Germanic search after 
expression of the metaphysical in musi¬ 
cal terms. It does, however, character¬ 
istically use, side by side, themes of 
moving nobility with others of complete 
banality. And these latter are often en¬ 
larged in noisy climaxes to Cinerama 
proportions. 

Generally speaking, the harmonic 
scheme will be familiar to those who 
know their Mahler—a combination of 
the ultra sweet with well-contrasted tart¬ 
ness, but 'the work itself was apparently 
written in a mood closely approaching 
that of Berlioz in his “Symphonie Fantas- 
tique.” Its general temperature is usually 
well above normal. Its eccentricities 
sometimes verge on the bizarre. Others, 
especially in the distortions of popular- 
type melodies, are as bitterly sarcastic 
as any that have ever been composed. 

Most of these are to be found in the 
three inner movements for Mahler never 
wrote any movement more lofty in con¬ 
ception and inspiring to his listeners 
than the first. But the finale is impos¬ 
sible to rescue from bathos, no matter 
who performs it. All through the sym¬ 
phony are those inspired passages in 
which, using massive resources, Mahler 
succeeds in delivering the most fragile 
of sounds. To anyone studying orches¬ 
tration this score should provide a Tom 
Tiddler’s Ground with riches just lying 
around waiting to be picked up. 

As might well be guessed by anyone 
familar with Bernstein’s extroverted style 
the symphony suits him admirably. He 
rides the many climaxes like a leading 
jockey, urging them on with whip, rein, 
and one sometimes suspects, heels, too. 
But he is careful to leave the superb 
first movement “unimproved” in the 
simple eloquence of his reading. It is in 
the diableries of the second, third and 
fourth movements, and in the flashy 
finale that he uses his ultra-wide range 
of expression with a result that is some¬ 
times very impressive indeed. 

The orchestra plays superbly, both in 
ensemble and in the many solos that 
all call for virtuoso treatment. The 


engineering is first rate, not only in 
presence, tonal quality and balance, but 
in the manner in which clarity is pre¬ 
served during even the noisiest of the 
climaxes. 

★ ★ ★ 

MAHLER—Des Knaben Wunderhorn 
(Song Cycle). Janet Baker (mezzo- 
soprano); Geraint Evans (baritone). 
London Philharmonic Orchestra 
conducted by Wynn Morris. Delyse 
Stereo OASD7531. 

“Des Knaben Wunderhorn” is an 
anthology of German folk poetry which 
was always very much in Mahler’s mind. 
He drew on it frequently as a source 
of some of his happiest inventions. The 
last movement of the Fourth Symphony, 
with its child’s wide-eyed wonder at the 
beauties of heaven, comes immediately 
to mind. The song cycle offered on this 
record is an early work, and so far as 
I can trace it has only been recorded 
on L.P. once before, in 1952, an issue 
that has long been deleted from local and 
overseas catalogues. 

Some of the songs are humorous, 
some tinged with Mahler’s particular 
kind of bitter irony. All are interesting, 
a few of them enchanting. Unfor¬ 
tunately, a key to their better enjoyment 
and understanding, a German-English 
copy of the texts, is not supplied with 
'the record. Instead, Neville Card us, in 
the sleeve notes, sums up the cycle in 
general and some of the songs in par¬ 
ticular with his usual grace and percep¬ 
tion. It would be difficult to improve on 
what he says about them when he writes: 

“The ‘Wunderhorn’ verses tell of noc¬ 
turnal shadows in the landscape, spectral 
with history; skeleton armies on the 
march, ghostly visitations of a dead sol¬ 
dier to his beloved .. .” 

The best feature of the performance 
is the delightful singing of Janet Baker, 
fluent in technique, fresh and unaf¬ 
fected in tone, fastidiously phrased, and 
always enunciated with the utmost res¬ 
pect for words and music. Beside her, 
Geraint Evans, though good, never 
seems quite to enter into the spirit of 
the cycle as does Miss Baker. He is at 
his best in the more humorous items, 
a fact that I did not find surprising 
after having heard his inimitable Lepor- 
ello in “Don Giovanni” at the Holland 
Festival in Amsterdam in 1965. 

Perhaps he might have been more 
comfortable collaborating with a con¬ 
ductor with more feeling for Mahler’s 
intensely flexible, rubato style than 
Wynn Morris, who also tends to press 
on a trifle too much in the fast numbers. 

For the purists I had better mention 
that four of the 12 songs are divided 
between the two voices. This is a prac¬ 
tice that is growing in popularity and 

ELECTRONICS , 


BACH — The Brandenburg Con¬ 
certos Nos. 1-6. Rudolf Serkin 
(piano); Alexander Schneider (vio¬ 
lin). Marlboro Festival Orchestra 
conducted by Pablo Casals. CBS 
Stereo SBR235195/6. 

Pablo Casals was 88 years old when 
he recorded these concertos and per¬ 
forming styles have changed during his 
long and justly distinguished musical 
life. Music of the seventeenth and 
early eighteenth century has been the 
object of much study to re-create the 
techniques of performance used in those 
days. This is not the place to argue 
the validity of the claims made by some 
scholars and contradicted by others. But 
there can be only few musicians today— 
and these of a ripe age — who would 
approve the way many of these con¬ 
certos sound under Casals’ direction. 

The orchestra, though composed main¬ 
ly of students, plays with commendable 
accuracy and much enthusiasm. It is, 
alas, Casals’ readings that shock. Move¬ 
ments that should pulse excitingly are 
content to get along to a listless metre. 
Dynamic changes moving restlessly 
through crescendos and diminuendos 
sound utterly anachronistic in this type 
of music nowadays. And changes of 
tempo add to the strangeness. This is 
not to say that you will not find many 
a movement that will delight you. It 
is in their general attire that these con¬ 
certos under Casals seem as dated as a 
periwig. 

★ ★ ★ 

BACH—St. John Passion. Fritz Wun¬ 
derlich (Evangelist); Dietrich Fis¬ 
cher-Dieskau (Jesus); Karl Chris¬ 
tian Kohn (Peter and Pontius 
Pilate); Liso Otto (Maid); Horst 
Shaftertons (Servant). Elisabeth 
Grummer (Soprano Arias); Christa 
Ludwig (Contralto Arias); Josef 
Traxel (Tenor Arias); Karl Christian 
Kohn (Bass Arias). Berlin Sym¬ 
phony Orchestra and Choir of St. 
Hedwig’s Cathedral, Berlin, conduc¬ 
ed by Karl Forster. World Record 
Club ME2132/3.4. 

The “St. John” is a much more 
compressed and more starkly dramatic 
work than the better known “St Matthew 
Passion,” though in writing this I mean 
nothing derogatory to the latter. But, 
if it were necessary, the “St. John” 
alone would proclaim Bach’s tremen¬ 
dous versatility in his two different treat¬ 
ments of a very similar subject. The 
“St. John” is so fine that it is difficult 
to understand why it does not receive 
more frequent public performances than 
an occasional airing in a suburban 
church. To describe it as exciting is to 
underrate the force of its impact, 
especially as performed here under Karl 
Forster. 

His control is as sure as his musicianly 
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SURPLUS STOCKS: BELOW WHOLESALE PRICES. 

TV ACCESSORIES, SUPPRESSORS, AMPLIFIERS, VALVES, ETC. 


TV FRINGE PRE AMPLIFIERS 

Vastly improved reception for sets in a 
low signal or fringe area. The Ferris 
AFB20TV signal amplifier has its own in¬ 
built power supply. Simply stand it on the 
TV set (any make or age) and operate by a 
channel selection knob. Particularly effec¬ 
tive on older sets. Beautifully designed 
and constructed. 


Aligned for 4 channels. 
Be sure to specify the 
chonnel numbers requir¬ 
ed. Additional channels 

$1.75 each. 



$18.75 


$0.60 

6ES8 Valves ... 

. $ 1.00 

$2.00 

6SH7 

Valves . . 

. $2.00 

$1.00 

6SJ7 

Valves 

. SI .50 

$1.00 

6SS7 

Valves .. 

. $2.00 

$1.00 

12BY7 

Valves . 

. 50.75 


VALVES 

VT116 Valves 
6K7 Valves . . 
6CM7 Valves . 
6EH7 Valves . 
6EJ7 Valves . 


All except the AFB20, 9047, HCS20 
and HCS20B are Free of freight and 
postage. 

ALL PRICES INCLUDE SALES TAX. 

ENCLOSE CHEQUE , MONEY ORDER 
OR POSTAL ORDER. 

WEIGHT WHEN PACKED 

9047 —5 ozs. Suppressors—IX lbs. 
Amplifier —6 lbs. 3 ozs. Attenuator 
— 2i ozs. 


HCS20 HIGH BAND ADJACENT 
CHANNEL SUPPRESSOR 

Consists of 2 independently adjustable high 
Q traps. 

Freq. range 100-225 Mc/sec. 

Attenuation 1-20 db per trap. 

Impedance 300 ohm in, 300 ohm out. 

For effective suppression of either one or both interfering 
adjacent channels, or can be used as local channel 
attenuator. 

HCS20B, HIGH BAND ADJACENT CHANNEL SUPPRESSOR, 

as for HCS20 but impedance 300 ohm in, 75 ohm out. 
EACH, $1.00. Order by code No. 



9047 LIGHTNING 
ARRESTORS 

to suit 300 ohm 
ribbon $0.66. 


ATTENUATORS 

6103/3/4 Attenuator for Channels 3 & 4. Si .25 

6000 Attenuator fixed 24 db. Si .30 

6001 Attenuator fixed 20 db. Si .30 

6002 Attenuator fixed 16 db. $1.30 

6003 Attenuator fixed 12 db. Si.30 

VIBRATORS 

4H54477 Vibrators, 50 cycle, 24 volt. S7.oo 

V5211 Vibrators, 6 V Synchronous . $2.50 

POTENTIOMETERS 

Potentiometer 500 Kc/s DPST Slotted Spindle. S0.30 

Potentiometer 3 Meg. "Q" Plain Bush Mounting Spindle 3" •. ... S0.60 

Potentiometer 500K "C" Plain Bush Mounting i" Spindle . . so.30 

Potentiometer 300 ohm "J" Tab. Mounting 2" Spindle. S0.30 

Potentiometer 20K "C" Plain Bush Mounting I" Spindle . . .. S0.50 

Potentiometer 3 Meg. "C" Tab. Mounting 2" Spindle. so.30 

Potentiometer 50K "C" Tab. Mounting 3" Spindle. S0.3C 

HURRY WHILE THEY LAST 

MAIL ORDERS TO: 

FERRIS BROS. PTY. LTD. 

752 PITTWATER RD., BROOKVALE. 93-0221 


THE BEST VALUE OF HI-FI MATERIAL IN THIS COUNTRY AT RECORDED MUSIC SALON 


T Armstrong 221 Amplifier P.E. 34 
■ turntable with Empire 808 cartridge. 2 
R A A Twincone 10-inch Speakers. TOTAL 
£143. The same with Jor¬ 
dan Walts speakers 
£173. 


i. TOTAL ■ 

$286 j 


J Pioneer SA 400 amplifier, Garrard AT6 
4-speed turntable with crystal cartridge. 2 
Wharfedale 8-inch Bronze RS/DD Speak¬ 
ers. TOTAL £95. The same A4 AA 
with Empire 808 cartridge ^ | 


3 Leak Stereo 30 amplifier 2 Wharfe¬ 
dale Super 12-inch RS/DD Speakers. 
Dual 1019 turntable with Empire 888P 
cartridge. TOTAL £230. The 
same with the Armstrong 
221 amplifier £200. 


pire noor 

$460 


Goodmans Maxim Stereo transistorised 


amplifier, 2 Goodmans 10-inch Twin- 
axiette speakers P.E. 34 Hi-Fi turntable. 
Empire 888E cartridge. TOTAL: £185. 
The same with Jordan 
Watts Modular Speakers 
£205. 


l L . cv X 

$370 


5 Pioneer SMQ 300B amplifier, Labcraft 
605L turntable. All Balance arm, B 
A O cartridge. 2 12-inch Goodmans 
Triaxiom speakers. TOTAL £200. 
The same with Jordan 
Watts Modular speakers 
£184. 


$400 


^ Armstrong 222, 10-watt per channel, 
^ r.m.s. Stereo amplifier, push-pull, com¬ 
plete with tuners. Dual 1009 turn-table with 
Decca Deram cartridge, 2 10-inch R & A 
Hi-Fi speakers. TOTAL £130 
The same with Wharfedale 10- 
inch Super RS/DD Speakers 
£160. 


$260 


"1 Pioneer SMB 161 stereo amplifier, Lab- 
* craft 605 turntable. All Balance arm. Em¬ 
pire 808 cartridge, 2 Wharfedale 8-inch Bronze 
RS/DD speakers. TOTAL £120. 

The same with Garrard AT6 turn¬ 
table with crystal cartridge 
£96. 


8 Armstrong 127 Amplifier, P.E. 
36 turntable with cartridge. 


$240 j 


2 R A A 8” Speakers 
TOTAL £120. 


$240 


Q Armstrong 226 Hi-Fi stereo amplifier with 
* cuners, 10-watt per channel, r.m.s., 2 Em¬ 
pire 8200 Bookshelf speakers. Dual 
1019 turn-table with Empire 
888SE cartridge. TOTAL 
£600. 


$1200 


World’s finest Tape recorder — Anipex. The full range always in stock. 


The greatest selection of Hi-Fi material always in stock. Please write for a quotation of any Hi-Fi material you 
require, and you will be delighted with our service. We will care pack and freight anywhere. 


RECORDED MUSIC SALON 

C. PINCZEWSKI TRUE FIDELITY 

WHOLESALE AND TRADE ENQUIRIES WELCOME 


23 COLLINS STREET 
MELBOURNE 
Telephone: 63-6257 
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instinct to eschew changes of tempo in 
favour of rhythmic vitality. St. Hedwig’s 
Choir is now well enough known to 
need no superlatives in the way of 
praise from me, only the statement that 
it is here at its best, and so, in a work 
of this type, as fine as can be heard 
anywhere. 

The version offered is claimed to be 
the original in unabridged form. The 
score includes unfamiliar instruments 
such as an oboe da caccia, viola d'amore, 
viola da garmba, and a lute. The orches¬ 
tral playing is splendid in every depart¬ 
ment. 

The principal vocal soloists are also 
in no need of advertisement from me 
to establish their worth, so I shall 
satisfy myself by simply stating that 
Wunderlich is the finest Evangelist I 
have ever heard in any setting of a 
Passion, and Fischer-Dieskau offers here 
as great a performance as Jesus as 
anyone would want to hear, his nobility 
never achieved at the expense of his 
humanity. The rest of the cast is of 
matching merit. 

When one considers that this is a 
club issue, put out at an economy price, 

I think you will agree with me that it 
will be one of the best buys of the 
year. The engineering is excellent, with 
due attention, in the stereo pressing, 
paid to the placing of the performers 
so that the splendour of Bach’s anti- 
phonal writing is never obscured. 

★ ★ ★ 

IVES — Symphony No. 4. The Ameri¬ 
can Orchestra conducted by Leo¬ 
pold Stokowski. CBS Stereo SBR- 
235190. 

The American composer Charles Ives 
was a most extraordinary fellow. In 
the first place, his extra-musical activities 
won him a large fortune as an insur¬ 
ance broker. Little of his music was 
played during his lifetime. It was 
thought incomprehensible, even mad. 
Working on his own without any con¬ 
tacts with the mainstream of musical 
development in Europe he used many of 
the techniques of the European avant 
garde. 

I can illustrate his lack of know¬ 
ledge of this movement by stating that 
it was not till 1919 that he heard Stra¬ 
vinsky’s “Firebird” for the first time, 
and by then had already composed most 
of his own music. 

In this he used polytonality and poly¬ 
rhythms. His notation often dispensed 
with the use of bars. He wrote some 
of his music in quarter-tones and even 
made a tentative effort to establish a 
serial system. In some quarters in 
the U.S.A. he is hailed as the greatest 
American composer of all time. Eng¬ 
lish and Continental critics, though 
never underrating his daring as an in¬ 
novator, are less respectful towards the 
material he employed to express the 
thoughts of his widely ranging mind. 

Thus in the Fourth Symphony — 
Which, by the way, was not performed 
until 10 years after his death and edited 
from a score that he left in disarray— 
much of this material consists of hymn 
tunes, short quotations of popular songs 
— “Marching Through Georgia,” 
“Yankee Doodle” and ‘Turkey in the 
Straw” are among them — often play¬ 
ed simultaneously in the Scherzo with a 
result that I can personally describe 
as an exhilarating row. Sophistication 
and innocence ride side by side dis¬ 
concertingly throughout the work. 

There is no questioning his ability to 


build an impressive musical structure, some of the very finest examples of 
It is the quality of the materials that 20th-century bel canto singing, 
reminds one so forcibly of the American The other principals are much less 
love of chrome and mass-produced cars, impressive though never below a level 
But despite its many crudities, I am of of sound competence. Interesting to Aus- 
the opinion that no student of serious tralian listeners will probably be the 
music can afford to exclude this sym- record debut of tenor John Serge in a 
phony from his record library. It is difficult role which he attacks with a 
not all din. There are many quiet, good deal of confidence, even to the 
and very beautiful passages. And the successful taking of a top C sharp in his 
performance, in the absence of a score, second act aria. And the whole produc- 
sounds to me to have just the right tion is very stylishly conducted indeed 
touch of ebullience that the composer by Richard Bonynge, who is responsible 


sought. 


for firm but not overbearing discipline 


I am not altogether happy about ar »d excellent taste in the matter of 
what Ives himself said about the sym- phrasing, 
phony itself, as he is quoted in the * * * 

sleeve notes. He wrote: “The aesthetic ». . .. , ^ 

program of the work is that of the — Variations and Fugue on a 


searching questions ‘What?’ and ‘Why?, 
which the spirit of man asks of life. 
This is particularly the sense of the Pre¬ 
lude. The three succeeding movements 
are the diverse answers in which exis¬ 
tence replies.” 

To paraphrase the late Donald Tovey: 
“He may be right.” 

★ ★ ★ 


Theme by Handel, Op. 24. Varia¬ 
tions on a Theme by Paganini. 
Brahms Complete Piano Works, 
Vol. 7. Julius Katchen. Decca 
Stereo SXLA62I8. The same two 
works played by Agustin Anievas 
HMV Stereo HQS1028. 

Anievas was unlucky, at any rate in 
Australia, to have his first recording 
issued simultaneously with one of 
ROSSINI — Semiramide (Complete Katchen playing the same program. For 
Opera.) Joan Sutherland (Semira- admirable though much of Anievas’ 
mide); Marilyn Horne (Arsace); work is, he is often out-thought and 
Joseph Rouleau (Assur.); John out-played by the more experienced 
Serge (Idreno); Patricia Clark artist. Anievas, an American, as ,is 
(Azema); Spiro Malas (Oroe); Les- Katchen, is a brilliant winner of many 
lie F>son (Mitrane); Michael Lang- international prizes and awards for piano 
don (Ghost of Nino). The London playing. His technique is more than 
Symphony Orchestra and the Am- impressive even by present-day Ameri- 
brosian Opera Chorus conducted by can standards, , which are indeed high. 
Richard Bonynge. Decca Stereo He can combine successfully broad 


SETA317/9. 


Those who know Rossini only by his bility. 


effects with playing of the utmost sensi- 


light operas — “The Barber of Seville” 
and “Cinderella,” for instance — will 
find a very different type of composer 
in “Semiramide.” For this is grand opera 
in the old manner, with sharply con¬ 
trasted but fundamentally simply moti¬ 
vated characters singing immensely diffi¬ 
cult music set to a libretto as crudely 
dramatic as “Maria Martin” or “The 
Murder in the Red Barn.” All this was 
designed for one purpose — to allow 
the singers to display their immense 
vocal prowess. And you will hear some 
very fine singing indeed in this version 
of Rossini’s “serious” opera. 

Lording it over everyone is Joan 
Sutherland, back in grand form after 
some complete opera recordings over the 
last two years that disappointed all but 
her most uncritically ardent admirers. 1 
don’t think I'm exaggerating when I 
name this her best, at any rate her most 
maturely musical performance to date. 

Most importantly, she has recovered 
the freshness of voice that was so en¬ 
chanting a feature of her singing a few 
years ago. And thought she has failed 
to improve her diction to any noticeable 
extent, her role in this opera gives her 
no opportunities to indulge in what has 
been described as a “droopy” style. Her 
decorations, while adding only little to 
the intensity of Rossini’s music, are de¬ 
livered with all their old jewel-like 
sparkle. 

Way up in the realms deserving of 
much more than moderate praise is 
Marilyn Home as Arsace, one of those 
roles modem audiences find difficult to 
enjoy because they must believe that 
they are listening to a man singing with 
a woman’s voice. The strong contrast 
between the styles and vocal qualities 
of Miss Sutherland and Miss Horne 
makes this convention easier to accept 
and the duets of the two remind me of 


To judge him on the Paganini Varia- 


STEREO 

EQUIPMENT 

CABINETS 

New 1967 models are now avail¬ 
able. Can be supplied in ’’make it 
yourself' kits. 



MODEL 158 g 

Designed to accommodate all popular 
amplifiers and players. Sizes 34in wide. 
9in high (front opening 6in high), 16in 
deep, 15in removable legs. 

Price for Maple Veneer: 

Made and polished . £17 10 0 

Packing . 6 0 

Kit of parts . £11 0 0 

Packing . 4 0 

Teak veneer, extra. £2 2 0 

Free on rail. 

Write for Catalogue 

H. B. RADIO PRODUCTS 

Manufacturers of Quality Radio and 
Radio Furniture for 36 years 

103-105 Catherine Street, 
LEICHHARDT, SYDNEY. 
Telephone: 56-5580 
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City and Parramatta says: 


"2 Pj Our Tape Recorder Prices 
are LOWER than any 
Discount House in N.S.W. 

and proves it with, these bargains . . . 


Ampex 800 Stereo 

List Price £244/10/-. 
Complete portable out¬ 
fit including recorder 
with power amplifiers. 
Carries Exclusive all- 
inclusive 1-year warran¬ 
ty. Hear this one! 

BIG SAVINGS 


Sony TC-260 Stereo 

List Price £179/15/-. 
Pay less with or with¬ 
out trade-in. 2 speeds, 
plays 7in reel. Plays 
stereo/mono. 4-track. 
Horizontal or vertical 
operating position. 

BIG SAVINGS 


List Price £199. 

Save $80 less t/in 
bonus 4 track, 2 chan¬ 
nel, Stereo/mono, Auto¬ 
matic and Manual re¬ 
verse, Automatic stop. 


BIG SAVINGS 


New U.S.A. brand. 5in-7in reel. 1,200ft 25/, 1,800ft 
30/, 3,600ft 7in reel 79/6, 5in reel 600ft 18/, 1,200ft 
28/6. 


The National 705 

List Price £68/5/-, 
We can’t tell you the 
big savings you’ll make 
on this one. Ask Peter. 
Double-shield “Gold¬ 
en” heads. 2-speeds. 
P.A. system. 

BIG SAVINGS 


Portable National 

List Price £84/19/6. 

You pay less with or 
without trade - in. 
Weighs lOlbs. Operates 
from batteries. The 
sound of your voice can 
start or stop recorder. 

BIG SAVINGS 


List Price £149/10/-. 

Ask Peter Clark about 
the special price. You’ll 
save money! 2-channel 
stereo/mono, 4-track, 2- 
speeds plus 2 extra ex¬ 
ternal Hi-Fi speakers. 

BIG SAVINGS 


When you buy a tape re¬ 
corder from Magnetic Sound, 
you become a FREE member 
of our Tape Exchange Library. 
You can exchange tapes as 
many times as you like. Every 
title in mono or stereo pre¬ 
recorded tapes and cassettes 
available. 


387 GEORGE ST., SYDNEY (1 DOOR FROM KODAK), 29-3371. 
AKAI CENTRE, 135 CASTLEREAGH STREET, 61-9874; 

20 MACQUARIE ST., opp. ASTRA THEATRE, PARRAMATTA, 635-0830. 


INDUSTRIES 


tions alone would place him very close 
to Katchen. And I was happy to hear 
him re-stating the theme in the brief 
pause that separates the two books, a 
passage which Katchen inexplicably, in 
view of his superb sense of musical 
drama, fails to repeat. 

But turn the record and play the 
Handel set and even a tyro should be 
able to appreciate the added maturity 
that has provided Katchen with vastly 
greater resources than Anievas can 
command at present. The latter’s per¬ 
formance is unquestionably good. The 
former’s is masterly. I know of no per¬ 
formance I like better, and only 
Katchen’s tendency — one which he 
has had for many years — of taking 
a fast passage just a thought too fast, 
prevents it from becoming what I would 
be pleased to hail as definitive. 

★ ★ ★ 

CHOPIN—Sonata No. 3 in B. Minor, 
Op. 58. 

MOZART—Sonata No. 12 in F Major 
(K.332). 

HAYDN—Sonata No. 8 i„ A Flat 
Major. Robert Casadesus. CBS 
Stereo SBR235173. 

Casadesus is a pianist of exquisite 
taste who can, on occasions, seem a 
little withdrawn emotionally. This is 
demonstrated immediately in the first 
movement of the Chopin Sonata. Its 
scent is that of sweet peas rather than 
the headier perfumes of the French 
salon. But go on to the Scherzo and 
you will be enchanted by the beautiful 
rippling progress of the music, spaced 
with the most fastidious evenness with¬ 
out a single note treading on the heels 
of its fellow in front. 

The elegant reticence of the slow 
movement filled me with admiration, 
though it seldom moved me. And I have 
heard performances of the Finale that 
I can only describe as sunnier. On the 
other hand, you will find true gaiety in 
the finale of the Mozart sonata, though 
elsewhere Casadesus’ insistence on strict 
tempos makes much of it sound ever 
so slightly too metronomic. 

He uses a much freer style in Haydn’s 
“galant” sonata and there is no ques¬ 
tioning his elan in the fast movements 
of this work. But I still enjoyed! most 
his exquisitely sensitive account of the 
adagio, which never fails to sound spon¬ 
taneous however much study and prac¬ 
tice might have gone into its prepara¬ 
tion. 

★ ★ ★ 

COWARD: John Sutherland Sings Noel 
Coward. Excerpts from “Conversa¬ 
tion Piece,” “Bitter Sweet,” “Oper- 
ette,” “After The Ball,” and 
“Pacific 1860.” Noel Coward 
makes a brief guest appearance. 
With Orchestra and Chorus conduc¬ 
ted by Richard Bonynge. Decca 
Stereo SXLA6255. 

On this disc Miss Sutherland is less 
successful, though there is no denying 
the great beauty of much of her singing. 
Missing is the lightness of touch that the 
best exponents of this branch of her 
art can add to a role — or a song. And 
she sings these items for the most part, 
in English, which emphasises the short¬ 
comings of her diction. 

Noel Coward’s two brief guest contri¬ 
butions are delivered in a voice whose 
focus seems to have become blurred a 
little with age. But Richard Bonynge 
again provides musicianly accompani¬ 
ments and obtains pleasing effects with 
I an anonymous orchestra and chorus. O 
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DOCUMENTARY RECORDS 




Reviewed by Glen Menzies 


POEMS OF SLEEP AND DREAMS. 
POEMS OF CHILDHOOD. Read 
by Michael Horden, John Neville, 
George Rylands. Prunella Scales, 
Gary Watson, Frank Duncan, Peter 
Orr. Directed by George Rylands. 
Argo EAF 107 and EAF 108. EP 
45s. 

One of the principal aims of George 
Rylands in compiling these collections 
has been to create and sustain a particu¬ 
lar mood or atmosphere. The juxtaposi¬ 
tion of the poems jhas been veiy cleveny 
done so that contrast is achieved with¬ 
out sudden changes of moodl, or at the 
other extreme without soporific effect. 

For the two albums under review Pro¬ 
fessor Rylands has ranged far and wide 
and has come up with some rare delights, 
such as “Echo'’ written by one of the 
greatest (but now rather neglected) Vic¬ 
torian poets, Christina Rossetti, and like¬ 
wise Emily Bronte’s poem of childhood, 
“Tell Me, Tell Me.” Minor works, but 
well deserving of rescue trom oblivion. 

In a collection of poems about child¬ 
hood we can’t go past William Blake, 
so it is good to hear “Nurses Song” and 
“The Schoolboy.” Equally welcome is a 
characteristic verse by Walter de la 
Mare, simpiy entitled “The Sleeper,” 
which' would fit just as happily into the 
“Poems of Sleep and Dreams” album. 
This includes the famous sonnets on 
sleep by Wordsworth and Keats and 
ends on a romantic note with Shelley’s 
“To Night.” 

The general excellence cf the read¬ 
ings, some of them quite spellbinding, 
is consistent throughout. Gary Watson 
gives what, to my mind, is a definitive 
reading of Keats’ sonnet, “O Soft Em- 
balmer of the Still Midnigt,” and Miss 
Prunella Scales is superb in everything 
she does. I venture to say that if fan 
clubs were formed for poetry readers, 
then Miss Scales would rate one 
immediately. 

As a way of introducing poetry to 
someone with an awakening interest in 
the art, these two little albums which 
contain 20 poems in all, can be highly 
recommended. They are most attractively 
packaged, with texts included. Careful 
microphone placement has achieved a 
very natural acoustic and “presence” so 
that the readers appear to be present in 
the room, instead of their voices emerg¬ 
ing from loudspeakers. 

★ ★ ★ 

THE ENGLISH POETS: FROM 
CHAUCER TO YEATS. “Eliza¬ 
bethan and Jacobean Lyrics.” Read 
by Peggy Ashcroft, Ian Holm, 
Richard Johnson, John Stride. Dir¬ 
ected by George Rylands. Argo 
RG 484. 

This is another in the great recording 
project which, when complete, will offer 
the most comprehensive coverage of 
English verse in gramophone history. 

In, this instance, the task of choosing 
from such a rich treasure house must 
have been extremely. difficult, but a very 
fine balance has been struck in offering 
this selection of familiar and little- 
known lyrics from the period. 

The opening group of five lyrics are 
by Sir Thomas Wyatt who died in 1542 


when Elizabeth was still a young girl, 
but he earns his place here as an inno¬ 
vator of ,the lyric style. As we progress 
through Side 1 of this album we hear 
the work of poets who later in the cen¬ 
tury reflect more clearly this golden age 
of verse, making full use of the virtuoso 
effects of a language which had sud¬ 
denly come of age, with its rich vocabu¬ 
lary offering endless possibilities for ,the 
creation of great poetry. 

Elizabethan England was a compara¬ 
tively small but many-sided society, ex¬ 
treme in its contrasts. Ears that appreci¬ 
ated Shakespeare and the delica.te inter¬ 
twining of voices in a madrigal, were 
no less familiar with the dying cries of 
publicly branded and disembowelled 
criminals. The verse mirrors the age} 
so we find in the present selection lyrics 
that are sometimes challenging, at other 
times reflective, and .then quite enchant- 
ingly lyrical. The latter were very 
often written to be sung and were set 
to music by the great musicians of the 
era such as Orlando Gibbons, and John 
Dowland who was pre-eminent among 
Elizabethan lutanists. 

The three poems by Sir Walter Ral¬ 
eigh, which are strongly autobiographi¬ 
cal, are indeed highlights on this album, 
from “The Lie,” a lengthy poem which is 
remarkable for its sustained invective: 
“Say to the Court, it glows 
And shines like rotten wood; 

Say to the Church, it shows 
What’s good, and doth no good;” 
to the world weariness and fatalism of 
“What is Life” and the calm serenity 
and nobility of “The Passionate Man’s 
Pilgrimage”: 

“Give me mv scallop-shell of quiet, 
My staff of faith to walk upon.” 


I have found my appetite whetted to 
know more of this fascinating Eliza¬ 
bethan who was poet, philosopher, sol¬ 
dier and explorer, and whose writings 
include not only poems and essays, but 
a history of the world. The poems 
are read with great skill and sensitivity 
by Ian Holm. 

Equally impressive is a poem by 
“Anon,” entitled “A Memento for Mor¬ 
tality,” which has a timeless quality 
and is as relevant today as when it 
was written. This was an age when 
politics and intrigue went hand in hand 
and in many cases, anonymity was “the 
better part of valour,” with the head¬ 
man’s block but a short journey away. 
A finely controlled reading here by John 
Stride. 

I have singled out these more reflec¬ 
tive lyrics for special mention, but there 
are other verses in lighter vein which 
sing the praises of love in Arcadian 
settings such as Christopher Marlowe’s 
“Come Live With Me and Be My Love.” 

The five poems by Sir Thomas Wyatt, 
which I have mentioned earlier, are read 
by Richard Johnson who masters their 
technical difficulties with ease. It is 
interesting to note that Wyatt was the 
first poet who explored] his own psychic 
condition for its intrinsic interest, and 
thus opened up a completely new field of 
poetic experience. 

Surprisingly enough, the one criticism 
I have of this record concerns some of 
the readings of Peggy Ashcroft in which 
she adopts a rather stagey manner. Miss 
Ashcroft may not be entirely to blame 
however, as she has the unenviable task 
of reading a lengthy excerpt from 
Michael Drayton’s “Nymphidia” with its 
many unbearably cute lines abouit the 
doings of Queen Mab and King Oberon. 

The 32 lyrics which make up the 
collection on „this album have been 
recorded under “the direction of George 
Rylands who has maintained the high 
standard we have come to expect on 
this label. A complete text of the poems 
is included. H 


WE ARE PROUD TO ANNOUNCE OUR APPOINTMENT 
AS THE AUSTRALASIAN DISTRIBUTORS FOR 

Reliable RENDAR Components 


MINIATURE 

SLIDE 

SWITCH 



STANDARD 
JACK SOCKET 


Stereo and Miniature Jacks and Sockets also available. These components are Sturdy, 
Reliable and will withstand THE MOST RIGOROUS TEST. 

..."MANUFACTURED IN ENGLAND_ 

Send for detailed price list — Wholesale and Trade enquiries invited. 

COMTEL INTERNATIONAL (VIC) PTY. LTD. 

17 ROKEBY ST., — COLLINGWOOD — VICTORIA. PHONE 411478. 

DISTRIBUTORS OF RINGMASTER COMMUNICATIONS: NURSE CALL 
SYSTEMS: ELECTROWRITER: DUKANE LANGUAGE LABS. 
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ELECTRONIC DEVELOPMENTS PTY. LTD. 

K ITC ETC • BUILD IT YOURSELF . . . 
I JL I J FOR HALF PRICE 


INSTRUMENTS. 

1 5in Wide Range C.R.O. 

2 * 3in F/C C.R.O. 

3 3in C.R.O. (1966). 

4 C.R.O. Electronic Sw. 

5 C.R.O. Wide Band Preamp. 

6 Standard Audio C.R.O. 

7 Project Multimeter 20K/V. 

8 Meterless Voltmeter. 

9 Millivoltmeter (A.C.). 

10 Trans Millivoltmeter (A.C.). 

11 Noise-Distortion-Milli volt¬ 
meter. 

12 VTVM. 

13 1966 — VTVM. 

14 * 1960 Audio OSC. 

15 * 1962 Audio GEN. 

16 6-Band OSC. RF and AF. 

17 Trans Service OSC. 

18 STD. Audio OSC. 

19 Trans Audio OSC. 

20 D/R A/F Meter. 

21 Simple Signal Injector. 

22 Trans Signal Tracer. 

23 Trans Wave Meter. 

24 G.D.O. Adaptor. 

25 Wide Range G.D.O. 

26 1966 Basic Test OSC. 

27 Square Wave GEN. 

28 XTAL Locked STD. 

29 Electronic Tuning STD. 

30 Pattern GEN. 

31 Trans Pattern GEN. 

32 5.5 and 36 MHZ Sweep 
GEN. 

33 Sweep and Marked GEN. 

34 Silicon Diode Sweep GEN. 

35 Silicon Diode Noise GEN. 

36 * R.C. Bridge. 

37 1966 R.C. Bridge. 

38 Geiger Counter. 

39 Direct Reading Impedance 
Meter. 

40 Simple Proximity Relay 
Alarm. 

41 Electronic Anemometer. 

42 * Light Beam Relay Alarm. 

43 Electronic Stethoscope. 

44 * Valve and Transistor Test¬ 
er. 

45 Resonance Meter. 

46 Moisture Alarm. 

47 Trans Alarm. 


48 Flasher Unit. 

49 Photo Timer. 

50 Pipe and Wiring Locater. 

51 S.W.R. Indicator. 

52 Electronic Pistol Range. 

BATTERY CHARGERS. 

53 Universal Battery Charger. 

54 Battery Charger—1 AMP. 

REGULATED POWER 
SUPPLIES. 

55 Trans REG. 9v P/Sup. 

56 Trans Fully Protected. 

57 1966 H.T. REG. P/Sup. 

VOLTAGE/ CURRENT CON¬ 
TROL UNITS. 

58 Model Train Control Unit. 

59 Vari-Watt Power Controller. 

60 Vari-Tach Motor Speed 
Control. 

61 2KW — Automatic Light 
Dimmer. 

62 4KW — Automatic Light 
Dimmer. 

TACHOMETER. 

63 6 or 12 Volt Kit. 

64 *6 or 12 Volt Mullard. 

65 6 or 12 Volt Tach and 
Dwell Angle. 

66 Tach and Dwell Angle Unit 
for Service Stations. 

TRANSISTOR IGNITION. 

67 6 or 12 Volt (RO-FO). 

68 6 or 12 Volt Ign. (TX type). 

69 Automotive V/Meter. 

DC-DC CONVERTER. 

70 DC-DC 60 W. 

71 DC-DC 40 W. 12V IN. 

72 DC-DC 70 W. 12V IN. 

73 DC-DC 100 W. 12V IN. 

74 DC-DC 140 W. 24V IN. 

75 DC-DC 225 W. 24V IN. 

HIGH FIDELITY AMPLI¬ 
FIERS. MONO UNITS. 

76 HI-FI 3. 

77 Mullard 3-3. 

78 Mullard 5-10. 


79 Mullard 2-20. 

80 * Wireless World 20-20. 
20w. (Trans.). 

STEREO UNITS. 

81 Mullard 3-3. 

82 Mullard 5-5 (Trans.). 

83 Mullard 10-10 (Trans.). 

84 Mullard 10-10. 

85 * Wirless World 20-20. 

86 Playmaster Unit 3. 

87 Playmaster Unit 9. 

88 Playmaster Twin 10. 

89 Playmaster 101. 

90 Playmaster 105 (Trans.). 

91 Playmaster 113 (Trans.). 

* Kit Reelase Date — 

May, 1967. 

P.A. and GUITAR. 
AMPLIFIERS. 

92 10 Watt Stand, or Guitar. 

93 25 Watt Standard. 

94 35 Watt Standard. 

95 100 Watt P.A. 

96 25 Watt Guitar. 

97 35 Watt Guitar. 

98 50 Watt Guitar. 

99 20 Watt Golden Series. 

100 Playmaster 102 Guitar. 

101 Playmaster 103 Guitar. 

CONTROL UNITS AND 
PREAMPS. 

102 Playmaster No. 9. 

103 Playmaster No. 10. 

104 Playmaster No. 104. 

105 Playmaster No. 111. 

106 Playmaster No. 112. 

107 Philips M'Watt Unit. 

108 Mullard 2V. Unit. 

109 Mullard 3V. Unit. 

110 Mullard Preamp and W/B 
Tuner. 

111 Transistor Mono Preamp. 

112 Transistor Stereo Preamp. 

113 Sil/Trans. Mono Preamp. 

114 F.E.T./Trans. Mono 

Preamp. 

115 F.E.T./Trans. Stereo 

and Preamp. 

116 DYN MIC. PREAMP. 

117 4-CHAN. Audio Mixer. 


TUNERS 

118 P’master Unit Style. 

119 P’master 114. 

120 Mullard Wide Band Tuner 
and Preamp. 

121 Philips M'watt Hi-Qualily 
Tuner. 

RECEIVERS. 

122 Fremodyne 4. 

123 Communications RX. 

124 Deltahet RX. 

125 1965 Communications RX. 

126 Amateur Band 10. 

127 3-Band D/Change S/Het. 

128 * 1967 Interceptor 5. 

129 ALT. T'sistor Car Radio. 

130 Transporta 7 (RF). 

131 Little General 1961. 

132 3-Band 8 Transistor. 

133 3-Band 3- (AC). 

134 Interstate 5 (AC). 

135 All Wave T’sistor 3. 

* Kit Release Date— 

June, 1967. 

TRANSMITTERS. 

136 144 MHZ Linear Final 
(50w). 

137 144 MHZ TX (20w). 

138 144 MHZ TX (75w). 

139 144 MHZ TX (18w). 

140 144 MHZ S.S.B, TX. 

141 3-Band AM. TX. 

142 Basic 3-Band TX. 

143 5-Band DBS TX. 

144 S.S.B. T. 

V.F.O. UNITS 

145 Remote V.F.O. 

146 769 HF and VHF. 

147 All Transistor. 

MODULATORS. 

148 Modulator 50w. 

149 MOD-PA and P/Supply 
Unit. 

CONVERTERS—RECEIVER. 

150 Short Wave Unit. 

151 2-Band S/Wave Unit. 

152 3-Band S/ Wave Unit. 

153 Basic S/Wave Unit. 


LARGE STOCKS OF-SPEAKERS, TRANSFORMERS, 
RECORD PLAYERS, TAPE DECKS, VALVES, DIODES, 
TRANSISTORS, MICROPHONES, INSTRUMENT CASES 
and all other items—write for your pricelist 


ELECTRONIC 

DEVELOPMENTS 

PTY. 

LTD. 

Phones 63-3596 

232 FLINDERS LANE 

Phones 

63-3596 

63-5973 MELBOURNE .... VICTORIA 

. •' ; .-.''v , . *„ ~ r* U ■* ' ' f ‘ / 


63-5973 
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AMPLIFIERS—PREAMPLIFIERS—TUNERS 
RECEIVERS—TRANSMITTERS 


PLAYMASTER UNIT 4 
STEREO AMPLIFIER 

R. TV and H., March 62. 

Full kit.$72 


PLAYMASTER 110 
TAPE AMPLIFIER 

Electronics (Aust.), 
March-April, 1965. 


PLAYMASTER III 
WIDEBAND TUNER 

Electronics (Aust.) 
Oct.-Nov., 1965. 

Full kit.$38 


PLAYMASTER 106 

Stereo Amplifier with in¬ 
built tuner. 


POPULAR KITS—TOP QUALITY—LOWEST PRICES 
ENJOY YOURLEISURETIME AND BUILD 


PUBLIC ADDRESS and 
GUITAR AMPLIFIERS ^ 

10, 25, 50 and 100 watt units 


MULLARD STEREO 3-3 

all kit.$54.50. 

(As per Mullard leaflet). 


1966 VTVM KIT. 

ELECTRONICS (Aust.), Feb., 1966. 

BATTERY CHARGER 1A 

ELECTRONICS (Aust.), Feb., 1966. 


3-BAND DOUBLE-CHANGE RECEIVER 

ELECTRONICS (Aust.), April, 1966. 


1966 3in CRO 

ELECTRONICS (Aust.), May, 1966. 


PLAYMASTER 102 and 103 
GUITAR AMP. 

R. TV and H., Oct. ) 

Nov. > 1962 


5 BAND DSB TX 

Electronics (Aust.) 
Nov., 1965. 


3-BAND SHORT-WAVE CONVERTER 

ELECTRONICS (Aust.), May, 1966. 

REGULATED POWER SUPPLY 

190-270V D.C. at 40 mA. 
ELECTRONICS (Aust.), June, 1966. 


FOUR-CHANNEL AUDIO MIXER 

ELECTRONICS (Aust.), Feb., 1966. 

3-BAND 3-RECEIVER 

ELECTRONICS (Aust.), Nov., 1966. 


R/C BRIDGE 

All-transistor 
Electronics (Aust.) 
May, 1966. 


TRANSISTOR MILLIVOLT 
METER 

Electronics (Aust.) 

R. TV and H., Jan., 1965. 


ELECTRONIC DEVELOPMENTS PTY. LTD 

Phones 63-3596 232 FLINDERS LANE Phones 63-3596 

63-5973 MELBOURNE .... VICTORIA 63-5973 
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On account of its fantastically low rumble, wow and flutter content, our own JH SYNCHRON- 
OUS TURNTABLE guarantees optimum performance with all ADC components. 


J. H. REPRODUCERS PTY. LTD. 


293 HUNTINGDALE ROAD, CHADSTONE, VICTORIA. TELEPHONE: 27-3066 


* w 

Exclusive Australian Representatives for ADC, U.S.A. and Manufacturers of the JH Synchronous Turntable and JH Pickup Arm 
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THE ADC-1 CARTRIDGE, released 1960 

This unit was, beyond argument, the first high- 
compliance, low tip-mass playback head in the 
world. Percy Wilson and Cecil Watts reported 
then from London in the “GRAMOPHONE”: 
“We can now say, that we know AT LAST for 
certain, that it is possible to trace a stereo groove 
OF ANY CONFIGURATION perfectly with a 
playing weight of no more than 1 gm and no ob¬ 
servable wear after 50 playings—even under a 
microscope. The cartridge we used for this con¬ 
clusive demonstration was the American ADC-1.” 


THE ADC POINT FOUR CARTRIDGE, released 1963 

This remarkable playback head was the first to 
employ the patented INDUCED MAGNET 
PRINCIPLE, which made ADC cartridges top 
sellers all over the world. (This principle is now 
incorporated in all ADC cartridges). Percy Wilson 
described this unit in the “Gramophone” as a 
MASTERPIECE OF DESIGN, SEVERAL 
YEARS AHEAD OF ITS TIME. Immediately 
upon its introduction to the world market, it 
made a terrific impact. 


THE ADC-10E CARTRIDGE, released 1965 

By another MAJOR jump forward in design, 
this cartridge was the first to reduce moving 
mass well below the critical point of groove yield 
and to ONE THIRD that of the finest compet¬ 
itive cartridges available today. The ADC-10E is 
still NUMBER ONE and continues to maintain 
this position in the face of other quality cart¬ 
ridges that come on the market. This ultimately 
engineered unit has been greeted with unpreced¬ 
ented praise from amateur and professional 
critics alike. 


THE ADC "SIXTY" AMPLIFIER, released 1966 

This ultra-modern all solid-state 60 watt stereo 
amplifier is NOT an engineering first but a 
scientific instrument for the serious music lover 
and professional seeking the highest available 
standard of sound reproduction. 

IF YOU APPRECIATE ADVANCED 
TECHNOLOGY, audition ADC products at 
your dealer soon. They are made by AUDIO 
DYNAMICS CORPORATION, U.S.A., they 
have to be good. 


THE ADC-40 PRITCHARD ARM, released 1961 

Nobody can possibly deny, that the ADC-40 was the first LOW-MASS pickup 
arm in the world. It was specially designed for the ADC-1, as, at that time, there 
was certainly no other carrying arm available anywhere with an inertial mass low 
enough to be truly compatible with this advanced cartridge. The instrument is as 
modern today as it will be tomorrow and as it was in 1961 and is considered by 
international authorities as one of the two finest models in the world. 


























Unmtiimal 

AN EVENING WITH BOB DANIELS 
and the Dick Bolks Singers. Stereo, 
Supreme SS2032. (Supreme Pro¬ 
ductions Ltd., P.O. Box 15, Foots- 
cray, Vic.), Also available in mono 
SM1032. 

Interest: A new (to me) Gospel 
soloist. 

Performance: Sincere and capable. 
Quality: Excellent except for slight 
surface noise. 

Stereo: Separation emphasised. 

From time to time I have had high 
words of praise for some of the soloists 
who are currently appearing on Gospel 
albums—people trained to world class 
professional standards, yet with their 
talents and abilities devoted primarily 
to Gospel singing. 

Well, here’s another one, in the per¬ 
son of Bob Daniels, a bass baritone 
wbo sings well and speaks most im¬ 
pressively and with a voice somewhat 
reminiscent of Tennessee Ernie Ford. 

The whole of side one is devoted to 
the more modern style of Gospel song, 
tuneful and built on a heavy bass beat; 
these numbers should appeal to most, 
but particularly to the younger genera¬ 
tions. But on side 2, avoiding any risk 
of the presentation becoming repe¬ 
titious, Bob Daniels personally introduces 
and sings some of the older hymns. 

The track titles: Somebody Bigger 
Than You And I—The Shepherd Song 
—God’s Love—The Great Arranger— 
Until Then—The First Thing I Do 
Every Morning—His Hand In Mine— 
Follow Me—Sweet Hour Of Prayer— 
Wonderful Peace—He Hideth My Soul 
—My Jesus I Love Thee. 

As mentioned above, the surface of 
the imported pressing was slightly 
“prickly” but don’t hold this against it; 
it’s an excellent recording and one I 
would recommend for your collection 
(W.N.W.) 

★ ★ ★ 

MARCHING ON. The New York Sal¬ 
vation Army Staff Band and Male 
Chorus. Bandmaster, Captain Ver¬ 
non Post. Stereo, Word (Gospel 
Film Ministry). WST-8381-LP. 

Interest: Big S.A. Band. 

Performance: Good. 

Quality: Normal. 

Stereo: Middle rather empty. 

With a history dating back to 1887, 
the New York Staff Band and Chorus 
of the Salvation Army has long been 
well known throughout the U.S.A. and 
has made regular appearances on nation¬ 
wide radio and television programs. 

From such a band, it is natural to 
expect a performance of some note and 
brass band enthusiasts will probably not 
be disappointed in studying the technique 
of these experienced players. 

But I’m not so sure about the more 


casual listener, who is likely to react less 
favourably to the subtleties here than 
to the more usual and more beefy ren¬ 
ditions by other bands of militant Gospel 
themes. 

The track titles: March from Sym¬ 
phony No. 6 in B-Minor “Pathetique” 
(Tchaikovsky) — Long Beach March 
(Soderstrom) — The Call Of The Right¬ 
eous (Condon) — Joshua Fit D’ Battle 
(Traditional) — American Rhapsody 
(Soderstrom) — Faithful Service (Dit- 
mer)—Do Your Best (Leidzen)—-Hylln- 
ingsmarsch (Grieg) — Live Christ (Dit- 
mer) — I’ll Stand For Christ (Scott) — 
The King’s Crusader (Bowes). 

As far as the recording is concerned, 
the stereo tends to split into two sharply 
defined zones; this certainly exposes the 
arrangements but, equally, it robs the 
band of weight and cohesion. In short, 
a disc which is likely to evoke sharply 
divided opinions, even (let me whisper) 
in regard to pitch in certain selections. 
(W.N.W.) 


THE TREASURY OF ENGLISH 
CHURCH MUSIC, Volume 3 
(1650-1760). The choir of Guild¬ 
ford Cathedral, with chamber or¬ 
chestra and Gavin Williams, organ¬ 
ist Stereo, HMV OCSD 3549. 
Also available in mono OCLP 
3549. 

Interest: As per title. 

Performance: Sensitive, competent. 
Quality: Very clean. 

Stereo: Normal. 

For the student, an album like this 
has apparent value, with its background 
of tradition and with the informative 
jacket notes prepared by its conductor, 
Barry Rose. 

But it will equally be enjoyed by 
anyone with a liking for traditional, or 


should I say classical-traditional church 
music. 

The items include: Thou Knowest Lord 
(Purcell) — O Lord My God (Hum- 
frey) — I Will Give Thanks Unto The 
Lord (Purcell) — O Clap Your Hands 
(Greene) — Ascribe Unto The Lord 
(Travers) — The Heavens Declare The 
Glory Of The Lord (Boyce). Featured 
soloists are Michael Vale (alto), Robert 
Hammersley (tenor), John Barrow (bari¬ 
tone), Philip Mindenhall (bass), Gordon 
Anderson (tenor). 

As noted, the performance is sensi¬ 
tive and highly competent, and the qual¬ 
ity virtually flawless — an album well 
worth consideration by those to whom 
the music appeals. 

Incidentally, the jacket notes indicate 
that Volume I of the series is devoted 
to the period 1100-1545 — Queldryk, 
Excetre, Damett, Dunstable, Frye and 
Cornysh. (The Ambrosian Singers cond. 
by Denis Stevens). Stereo OCSD 3504 
and mono OCLP 3504. 

Volume 2, by the choir of West¬ 
minister Cathedral cond. by Douglas 
Guest, covers from 1547-1650 — Tallis, 
Morley, Byrd, Parsons, Weekles, Dering, 
Child, Philips, Tomkins, Mundy, Gib¬ 
bons, Farrant. Stereo OCSD 3536 or 
mono OCLP 3536. (W.N.W.) 


ACOS CHANGER DUST BUG 


Essential to all who value their records, the 
Changer Dust Bug clips easily over most changer 
arms and sweeps the record both before and 
behind the stylus, at the same time depositing a 
very fine antistatic film which prevents dust 
attraction through static changes. Record and 
styli life can be increased by up to five times with 
a Changer Dust Bug. Spare fluid, bristles and 
plush pad are available in complete spares Icit. 

AMPLION (A/SIA) Ply. Ltd., 

29 Major's Bay Rd., Concord, N.S.W. 


POSITRON ICS 

Announces more superb models of the 
Australian volt-ammeter 

The three instruments announced recently are 
the basis of a wide range of standard and 
special measuring equipment. All instruments 
have measuring ranges from 100 nA to 10 A 
and voltage ranges up to 1000 V (full scale). 
Type T1 has voltage ranges down to 100 mV. 
and was featured in January. In February the 
type T2 was announced, with sensitivity to 
10 mV F.S.D., and the sensitive T3. capable of 
scale deflection down to 1 mV appeared in 
March. Now the range is extended with the 
centre zero T1Z. T2Z and T3Z, in which the 
end of scale values are half the full scale 
readings of the equivalent left hand zero in. 
strument. 

Resistance ranges are provided on the T2R (10 
omhs to 10 megohms full scale) and the T3R 
(1 ohm to 10 megomhs) and ’four terminal ’ 
measurement enables the T2L to measure from 
0.01 ohm to 10 megohms full scale. External 
power supplies, available to order, will extend 
this range one thousandfold. 

. . . and this is only the beginning. 

Contact POSITRONICS 

12 MUNR0 AVENUE 
CHELTENHAM, VICTORIA 
TELEPHONE: 93-1134 
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Sales & Service N.s.w.: 443 Kent Street, Sydney. 29-1275/6/7 


SV40 Hi-Fi Amplifier 

A fully transistorised Hi-Fi amplifier, 
the SV40 has a distortion factor of less 
than 0.5%. With 25 transistors and 
7 diodes it has a channel separation of 
better than 40 db and a frequency 
response of 20-20,000 cps ± 1 db. 
Power Output: 20 watts RMS per 
channel. 


RT40 Hi-Fi Tuner 

Fully transistorised, incorporates 
automatic stereo decoder, suitable for 
connection with Hi-Fi amplifier SV40 
or SV80. Features 27 transistors and 
18 diodes, 40 db/1 kc channel 
separation, 20-20,000 cps/o frequency 
response. Distortion factor: less 
than 0.5%—75 kc. 


SV80 Hi-Fi Amplifier 

The SV80 features 29 transistors and 
9 diodes, better than 46 db channel 
separation, 20-20,000 cps ± 1 db 
frequency response and a distortion 
factor of less than 0.5%. Power 
Output: 40 watts RMS per channel. 


From Grundig: 

The ultimate solid-state 
studio line components. 


VIC.: 368 little Bourke Street, Melbourne. 67-1197 W.A.: 91 Hay Street, Subiaco, Perth. 84988/9 

QLD.: 77 Queen Street, Brisbane. 2-3711 S.A.: 77 Wright Street, Adelaide. 51-5117 



For further information on these products send this coupon to the Grundig dealer in your State I 
asking for the free 24-page booklet on the Grundig World of Sound. 

NAME. 

ADDRESS.STATE. 

GE:P3471 
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Instrumental, Vocal & Humour 


H.M.S. PINAFORE (Gilbert and Sulli¬ 
van) complete, two record set World 
Record Club stereo S/T4153-4. 

Interest: G. and S. with star per¬ 
formers. 

Performance: First rate. 

Quality: Excellent. 

Stereo: Normal spread. 

A very enjoyable performance of this 
very popular G, and S. opera played 
by a distinguished cast. Thus, we have 
George Baker (baritone) as Sir Joseph 
Porter, the First Lord who has never 
been to sea; Richard Lewis (tenor) as 
Ralph Rackstraw, Elsie Morison 
(soprano) as Josephine; John Cameron 
(baritone) as Captadn Corcoran; Monica 
Sinclair (contralto) as Little Buttercup. 
Even the relatively minor roles are 
adorned by singers of the stature of 
Owen Brannigan (bass) as Dick Dead- 
eye, and Marjorie Thomas (contralto) as 
Hebe. 

In support are the famous Pro Arte 
Orchestra and the Glyndebourne Festi¬ 
val Chorus under the doyen of British 
conductors, Sir Malcolm Sargent. 

This “star studded” cast gives 
a sparkling performance of this popular 
work, and I doubt whether even the 
most critical Gilbert and Sullivan fan 
will find grounds for complaint. 

The sound quality is absolutely first 
class. Every word sung by the major 
performers is clearly distinguishable, but 
this is not all—even the words of the 
chorus are clearly heard at every point. 
I have no hesitation in recommending 
this set to those seeking a satisfying 
version of the opera. (H.A.T.) 

★ ★ ★ 

ANNIE GET YOUR GUN. Music and 
Lyrics by Irving Berlin. Original 
cast recording from the Music 
Theatre of the Lincoln Centre. 
With Ethel Merman, Bruce Yar- 
nell, Betiay Yenuta and Jerry Or- 
bach. Stereo, RCA Dynagroove 
LSO-1I24. Also available in mono 
LOC-1124. 

Interest: Popular musical. 
Performance: Robust. 

Quality: Very clean. 

Stereo: Excellent spread, definition. 

To play through an album of “Annie 
Get Your Gun” is to realise just how 
many top hits came out of the show. 
If you need any reminder, read down 
the track titles: Overture — Colonel 
Buffalo Bill — I’m A Bad, Bad Man — 
Doin’ What Comes Naturally — The 
Girl That I Marry — You Can’t Get 
A Man With A Gun — There’s No 
Business Like Show Business — They 
Say It Is Wonderful — Moonshine Lul¬ 
laby — Show Business (reprise) — My 
Defences Are Down — I’m An Indian 
Too — I Got Lost In His Arms — I 
Got The Sun In The Morning — An 
Old Fashioned Wedding — Anything 
You Can Do — Finale. 

As Annie, Ethel Merman gives a per¬ 
formance which ranks with the best, 
as also does Bruce Yarnell. Diction is 
first rale from -a solidly defined centre 
position, while the orchestra and chorus 
spread round and behind the principals. 

As one might expect of RCA’s Dyna¬ 
groove, recorded from the Lincoln 
Centre, the quality is virtually flawless, 
a trifle forward in the tops but very, 
very clean. 

Who could fail to enjoy an album 
like this? (W.N.W.) 


BALLADS, SONGS AND SNATCHES 
from Gilbert and Sullivan, sung by 
The D’Oyley Carte Opera Company, 
with orchestra conducted by Isidore 
Godfrey. Ace of Clubs (E.M.I.) 
mono only, ACLA 1206. 

Interest: Gilbert and Sullivan ex¬ 
tracts. 

Performance: Definitive. 

Quality: Reasonable. 

Discs released under the edonomy- 
price Ace of Clubs label are always 
excellent value for money, but surely 
the disc under review must rate as a 
special bargain. Containing no fewer 
than 20 tracks selected from the popu¬ 
lar Gilbert and Sullivan operas, it pro¬ 
vides a playing time of more than 50 
minutes. Moreover, all items are per¬ 
formed by the D’Oyley Carte Opera 
Company, the fountainhead of the Savoy 
operas. The operas were all written for 
this company, which has maintained an 
unbroken tradition of performances ever 
since. 

Needless to say, the company gives 
excellent renderings of the numbers in¬ 
cluded in this selection, with the high¬ 
light to my mind being the singing of 
“Minerva, Oh Hear Me” (from “Princess 
Ida”) sung by Victoria Sladen. Some of 
the most popular arias are included, such 
as “Three Little Maids from School” 
and “A Wandering Minstrel” from “The 
Mikado;” “Oh Better Far to Live and 
Die” and “A Policeman’s Lot” from “The 
Pirates of Penzance;” and numerous 
others from “The Gondoliers,” “H.M.S. 
Pinafore,” “Iolanthe,” “Patience” “Rud- 
digore” “The Sorcerer,” “Trial by 
Jury” and “The Yeomen Of The Guard.” 

The only penalty one has to pay for 
the economy price is the slightly dated 
sound quality, but this is still good 
enough to pass muster. Recommended 
for those who want Gilbert and Sulli¬ 
van in - this form, rather than by com¬ 
plete operas. (H.A.T.) 

★ ★ ★ 

SHAKESPEARE FILM SCORES, by 
William Walton. The Philharmonia 
Orchestra conducted by Sir William 
Walton. World Record Club. Stereo 
S/T 4105. Also available in Mono. 
Interest: See title. 

Performance: Magnificent. 

Quality: Very good. 

Stereo: Not particularly good. 

The series of Shakespeare films starring 
Sir Laurence Olivier probably did more 
to bring Walton’s music before the pub¬ 
lic than 50 years of public performances 
in concert halls. Although Walton him¬ 
self apparently disparaged some of the 
music, having felt himself under some 
restraint because of conflicting views on 
the style of the music between himself 
and the producers, he seems to have 
overcome any adverse feelings he origin¬ 
ally had; he himself conducts the Phil¬ 
harmonic Orchestra in this performance 
of music written for Richard III, Ham¬ 
let and Henry V. 

Whatever concessions he may have 
made to popular taste Walton’s music is 
still good music, enjoyable out of its 
context and seemingly assured of a 
place in the concert repertory. The 
Death March from “Hamlet” is un¬ 
doubtedly the most impressive piece in 
this selection, but I thought the moving 
passacaglia entitled “The Death Of Fal- 
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PERFECT 

REPRODUCTION 

hear these world[ fatuous 

STEREO AMPLIFIERS 

before you buy 
DYNAC0 
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famous in the U,S,A, for un¬ 
surpassed quality of re¬ 
production, with distortion 
unmeasurable at normal 
listening levels 1 Available 
in kit or assembled form. 
Hear the new model PAS 3-X 
with the "Stereo 120", the 
perfect amplifier, 2 x 60 
wa 11 s rms! 

B & 0 



World-renowned Danish 
design. Model 6lO for all 
types of pick-up. 20 HZ to 
100 KHZ. Also 900M and 
900K models, fully trans¬ 
istorized, mains-operated 
stereo amplifiers with AM 
radio, suitable for the 
most expensive interiors. 


THE CLEARWAY < 



An extremely high-grade 
solid-state amplifier of 12 
watts rms per channel, 
mounted below a Labcraft 
603 turntable, fitted with 
All-balance or B & 0 arm 
and magnetic cartridge. 
Includes 5 pin DIN system 
input for radio or tape- 
recorder. Exceptional 
value from $254,51 complete, 


You are invited to hear 
these outstanding units 
in our Hi-Fi salon 
or phone for further 
de tails 


Danish 
Hi-Fi 

66 MAYSTON 8t.. CAMBERWELL. 
VICTORIA. PHONE: 824839 
Near Camberwell Station 
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IN HI-FI STEREO EQUIPMENT BY CLASSIC 

Based on the R. & H. Playmasfer 106 and 
101 Amplifiers with these added features:- 

© Loudness control giving bass boost at low volume. 

® Sensitivity switch — normal or wide band. 

• Provision for tape recorder with separate record-play 
switch. 

• Calibrated dial available for all States showing main 
stations in larger type. 

9 Fully guaranteed. 

SPECIFICATIONS COMMON TO BOTH UNITS 

® Inbuilt high gain tuner with a frequency coverage of 530 to 1,600 K.C. 9 EM84 tuning Indicator giving accurate tuning with ease. • Two 
channel tone control stage with separate bass and treble controls. • Input facilities with switching for pick-up and stereo or mono tape recorder 
for record of play back. • Chassis is plated and mounted in attractive and durable metal case finished in grey with control panel in black and 
silver with matching knobs. • Valves used:—4 6GW8, 12AX7 or 12AU7, 6AN7, 6N8, EM84 and 2,210 diodes. Dimensions 15V£” x 5W x 11". 



106 UNIT WITH TUNER 

© Output 8 watts per channel (16 watts). 

• Incorporating Ferguson type O.P. 412 grain orientated output trans¬ 
formers giving a frequency response of 20 to 30,000 cycles. 

$115.50 (£ 57 / 15 /-) 

106 AMPLIFIER WITH GARRARD CHANGER 


AND HI-FI SPEAKERS 

Type 3000 changer fitted with 9th Sonatone ceramic cartridge and 
diamond stylus and two Magnavox 8WR or Rola 8CM. 8in Hi-Fi 
speakers. 

$160.00 (£ 80 ) FREIGHT EXTRA 


101 UNIT WITH TUNER 

© Output 11 watts per channel (22 watts). 

• Incorporating Ferguson type O.P. 387 grain oriented output trans¬ 
formers giving a frequency response of 20 to 30,000 cycles. 

$119.50 (£ 59 / 15 /-) 

101 AMPLIFIER with GARRARD CHANGER 


AND HI-FI SPEAKERS 

Type AT6 changer fitted with Sonatone 9TA ceramic cartridge and 
diamond stylus and two Rola 12PX 12in speakers or two Philips 9710 
dual cone Hi-Fi 8in speakers. 


$190.00 (£ 95 /-/-) 



CABINET 
DIMENSIONS 
18" « 12" x 7" 


PLAYMASTER 
BOOKSHELF LOUD 
SPEAKER SYSTEM 

Complete unit, built, wired and polished 
in walnut, teak or maple. 

$30 (£15.0.0) 

Post and packing: 

N.S.W. $2.00, Interstate $3.00. 
Complete kit of parts less Cabinet but 
including Speakers, Inductance, Condenser, 
Resistor, Innabond and Speaker Silk. 

$17.50 each 


THE NEW MULLARD 
BOOKSHELF MINI 
SPEAKER UNITS 

As featured in "Mullard Outlook,” 

April, 1966, issue. 

These units designed by Mullard and Magnavox 
engineers compare favourably with imported 
B/S Speakers costing more than twice the 
amount and are ideal where space is limited. 

Incorporates the Magnavox 6WR 6in Speaker SsSgj 
and the new 3TC Mk 11 tweeter frequency 
response, 50 to 18,000 cycles. Power rating 
max. 8 watts. Polished in rosewood, teak, 
maple or walnut. 

Available In 7V$ or 15 ohm Impedance. 

$27 (£13/10/-) each DIMENSIONS 

Post and packing: N.S.W. $1.50, Interstate $2.50 Min x Sin x Bin 



Available IVi or 15 ohm impedance. 

NEW SUPER BOOKSHELF SPEAKERS as featured In December '66 "Electronics Australia." Finished in Teak, Walnut or Maple 

$39.00 each, postage $2.00. 

NEW AMPLIFIERS AND TUNERS BASED ON THE 
PLAYMASTER 106 AND 107 


107 AMPLIFIER AND 
TUNER 

$79.50 (£39/15/-) 

FREIGHT EXTRA 


IO O Ol © 


107 AMPLIFIER 

• Output 5 watts per 
channel (10 watts). 
Ferguson output trans¬ 
formers with a re¬ 
sponse of 30 to 20,000 
cycles. 

• Valves used: 

6AN7, 6N8, 2— 

12AT7, 2—6BQ5, and 
6CA4 rectifier. 


SPECIFICATIONS COMMON TO BOTH UNITS 

• Inbuilt high-gain tuner with a frequency coverage of 530 to 1.600KC. 

• Two-channel tone control stage with separate bass and treble controls. 

• Switching facilities for pick-up and stereo or mono tape recorder for record 

• Loudness control giving bass boost at low volume. 

• Chassis plated and mounted in attractive metal case finished In grey 

E anel in silver and black with matching knobs and switches. 

•imensions: 13V^in x 5Y *in x 11 in. 

® Fully guaranteed. 


or play-back, 
with control 


106 AMPLIFIER AND 
l TUNER 
$104.00 (£52) 

FREIGHT EXTRA 


106 AMPLIFIER 

• Output 8 watts per 
channel (16 watts). Fer¬ 
guson oriented grain out¬ 
put transformers with a 
response of 20 to 30,000 
cycles. 

® EM84 tuning indicator. 

• Valves used 6AN7 6N8, 

12AU7 or 12AX7. 4 — 

6GW8 and 2 — 0A210 
rectifiers. 


THE ABOVE AMPLIFIERS SUPPLIED WITH THE NEW GARRARD 1,000 CHANGER WITH RONETTE CARTRIDGE AND 

TWO MAGNAVOX BWR OR ROLA 8CMX HI-FI SPEAKERS 

107-—$116.75 (£ 58 / 7 / 6 ) freight extra 106—$ 141.25 (£ 70 / 12 / 6 ) 

CLASSIC RADIO 


245 PARRAMATTA ROAD, HABERFIELD, N.S.W. PHONE 71 2145 
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staff” from “Henry V” came over better 
in this recording. This is notable music 
by any standard. It is hardly necessary 
to add that the fine Philharmonia Or¬ 
chestra performs extremely well — it is 
difficult to conceive of them doing other¬ 
wise in this essentially English music. 
(H.A.T.) 

★ ★ ★ 

LITTLE FELLA BINDI. The Marion- 
ette Theatre of Australia’s produc¬ 
tion, with Peter Scriven’s Tintoo- 
kies, Music and Lyrics by Eric 
Rasdall. Festival stereo SFL932127. 
Available in mono FL-32127. 
Interest: Aboriginal puppet play. 
Performance: Good. 

Quality: Adequate. 

Stereo: Normal spread. 

For this review, I intend to cheat a 
little, and quote from the sleeve note. 
This says: “Just as every country in 
the worfd has its legendary Little 
People, the Australian Aborigines have 
their Tintookies, Who are said to live 
in the sandhills in various parts of the 
continent. 

“Exactly who these little people are, 
what they look like and how they live is 
a matter for the imagination. In dream¬ 
ing up this idea, Peter Scriven has 
decided that as humans have in past 
ages given legendary characters the 
shape of animals and birds, dragons, 
werewolves, unicorns, rocs and so on— 
it is not -illogical for animals to give 
human characteristics to the creatures 
of their imagination. And so we find the 
Tintookies a complete human communi¬ 
ty possessing many of the more amusing 
human foibles.” 

I though after reading the build-up on 
the cover that this record was aimed 
at lovers of fantasy of all ages but this 
impression was very quickly dispelled 
by the nardaltor’s “colt-side” manner, 
which restricts the audience to Chil¬ 
dren of ten years and under. 

The story related is about an Abori¬ 
ginal child—Little Fella Bindi. The tale 
is not taken from Aboriginal folk lore, 
but has been created by Peter Scriven 
for the Marionette Theatre of Australia. 
Eric Rasdall’s music is quite enjoyable, 
with some excellent tunes which are 
very well rendered by the performers. 
I am sure that any young child would 
be fascinated by this record. (H.A.T.) 

★ ★ ★ 

THE MUSIC OF ARABIA. Hanaan 
and her ensemble of Arabian musi¬ 
cians. Connoisseur Series, World 
Record Club, stereo CE/3046. 

Interest: Folk music of Arabia. 
Performance: Authentic. 

Quality: Excellent. 

Stereo: Normal spread. 

This is one of an excellent series of 
records being issued by the World Rec¬ 
ord Club in its Connoisseur Series, deal¬ 
ing with musiic of other lands. One had 
the impression, in listening to this music 
of the North African continent, that it 
has not greatly changed for centuries. 
It is relatively simple in structure and 
the concepts of harmony upon which 
our own music is based seem to be 
completely absent, since all performers 
and instruments seem to play in unison 
throughout. Also noticeable are the 
restricted span of the vocal line and 
the unremitting drive of one basic 
rhythm throughout each piece. 

Also somewhat strange to Western 
ears is the rather hard tone of. the 
singer’s voice. The reason for this is 


Classical Organ 
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| MOZART: Church Sonatas for Organ and Orchestra, Marie-Claire Alain with the 1 

Jean-Francois Pailiard Chamber Orchestra; Andante in F major, Fantasias No. 1 

1 and 2 in F minor, Marie-Claire Alain. World Record Club 12-inch stereo | 

two record set, ST4147/8. 

Interest: Classical organ. 

Performance: First rate. 

Recording: Superb. 

Stereo: Embracing. 

Here’s another new release of the 17 little Mozartian church or “festival” organ 1 
| sonatas, and it is only a few months ago in the December, 1966 columns that I § 
| had the pleasure of reviewing the C.B.S. recording of the same works featuring E. 1 
Power Biggs and Columbia Symphony under Zoltan Rozsnai (SBR-235159). In fact | 
| writing the present review is a trifle difficult because I seem to have used up al- | 
| most all of my usual superlatives on the earlier recording! 

The problem arises because while the first recording was excellent, this one 1 

I seems to me to be even better. There is warmth and vivacity, only more so. And ; 

| with these are a crispness and sparkle which I can only describe as superbly | 
Mozartian. This is particularly true of the later works in the series. 

Quite apart from this the new recording includes all the repeat sections of | 
| the various sonatas, so that they are now expanded from two to almost three | 

| sides. And to fill up the remaining side and a bit, we receive the F major Andante | 

| and the two F minor Fantasias as a bonus. 

The organist is the highly esteemed woman virtuoso Marie-Claire Alain, and 1 
1 the instrument which she plays on, in both the sonatas and the solo works is that | 
1 at St. Nicholas’ Church in Haguenau, on the Lower Rhine. In the sonatas she plays | 
! with the Jean-Francois Pailiard Chamber Orchestra, conducted by J. F. Pailiard. | 
There is no doubt that soloist, instrument and orchestra are all in fine form | 
and the results testify to their mutual compatibility. 

It should perhaps be noted that the new recording comes originally from the | 
| highly regarded French “Erato” label. And as one might expect from this, the | 

1 recording is of superb quality. Bass is smooth, treble clean and the stereo em- 1 

braces the full spatial panorama. 

A minor point with regard to the sonatas is that they are numbered accord- 1 

1 ing to the original scheme rather than the revised system based on chronological 

order of composition. However as the Kochel numbers are also given there is no | 
difficulty in identifying the works. 

Heartily recommended as the best recording of these works I’ve heard (J.R.). | 

iiiiiiiiiiiiiiifitiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiuiiiiiiuiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimi 


explained in the sleeve note, which says: 
“The type of voice which is admired 
in the Arab world does not have smooth 
bel canto finish and elegance; it must, 
on the contrary, possess force and ex¬ 
pressive power, a reed-like timbre and 
mastery in the art of vocal expression.” 

On the subject of instruments the 
note says: “The instruments are used 
to accompany the voice rather than for 
independent performance. In the main, 


they are percussive. The principle instru¬ 
ments are the lute (Al’ud or oud), the 
rebab (rebec or violin), zither (quitare 
or guitar) and naker or drum (Naqqare).” 

I think that it is reasonable to 
assume that, for Europeans, the music 
will have more intellectual than emo¬ 
tional appeal, at least until one becomes 
more acquainted with the distinctive 
idiom. 

There are 12 tracks the titles of 


ENCAPSULATED MODULAR POWER SUPPLY REGULATOR 


Output: 6-36V variable @ 2A in 3 ranges. 
Current Protection: re-entrant. 


E & I SYSTEMS 


Dimensions: 2.5” x 1.75” x 0.6”. 

Cost and Delivery: from $37.50; 2-4 weeks. 
Information and' Data Sheets 

P.O. Box 57 Crows Nest, N.S.W. Phone: 86-2683 



REPLACEMENT CRYSTAL CARTRIDGES 


Acos 90 Series — a brand new family of four pick-up 
cartridges, covering all the main types needed to-day, 
each fitted with Diamond Stylus at no extra cost. 

GP91-1 Replaces GP67-1G MONO CRYSTAL $5.95 

GP91-2 Replaces GP67-2G HIGH OUTPUT 
MONO CRYSTAL $5.95 

GP92 MONO CERAMIC $6.55 

GP93 Replaces GP73-2A STEREO CRYSTAL $7.55 

GP94-1 Replaces GP81 STEREO CERAMIC $7.95 

GP94-5 STEREO CERAMIC FOR TRANSISTOR 
AMPLIFIERS $8.95 


mm m 



fitted with 

DIAMOND 

Stylus at no extra cost. 


TECHNICAL DATA SHEETS SENT FREE ON REQUEST 
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MICRO MAGNETIC CARTRIDGES 

Two moving magnet cartridges from Micro 
laboratories have won many friends in Aus¬ 
tralia. Model M-2000/5 is priced at $19.50 
. . . Model M-1007/G is only $17.00. Both 
feature a 15° vertical tracking angle. 


D106 two track stereo 


static 


D108 four track steero 


Head Office: 431 Bridge Rd., Richmond, Vic. Tel. 42 3762 
City Branch: 18 Bourke St., Melbourne. Tel. 322672 
Sydney Store: 257 Clarence St.. Sydney. Tel. 29 4563, 294564 

Ground Floor, 2SM Building ■ V- 

i. , ‘ ... • ★Wholesalers, 

iUstralias Greatest Centre ★Tradems accepted. 


NEW MOVING MAGNET STEREO 
CARTRIDGE FROM THE LUX 
CORPORATION! 

This new magnetic cartridge has been ac¬ 
claimed as a brilliant performer by dis¬ 
criminating audio enthusiasts . . . and the 
Encel price has been fixed at only $24.50. 
Frequency response is conservatively quoted at 
20-20.000 HZ., stylus pressure is from 1-2.5 
grams, tracking angle is precisely 15 degrees. 
Output is 5 mV. at 1 kHz. Stylus sizes avail¬ 
able are 0.7 and 0.5 mil. conical diamond. 
Musically this new Lux Model T.15M cartridge 
is very satisfying and certainly compares very 
favourably with cartridges twice the Encel 
price. Audio enthusiasts who are familiar 
with the performance of LUX M rA 

amplifiers will rush the new /Zl j|| 
LUX cartridge! .. ..... ..... . f 


GOODMANS “MAXIM” 
ENCLOSURES 
REDUCED TO ONLY $55! 

Encel stock of ‘'Maxims” must be cleared 
as soon as possible. These ^ jr T 
are current model, brand new jjj 
enclosures — ... ** 


LOW PRICED CERAMIC 
CARTRIDGE FOR BUDGET 
CONSCIOUS MUSIC LOVERS! 

Now the well known Micro Model SC301 
Ceramic Stereo Cartridge with diamond stylus 
is available for only $6.90. Frequency response 
is 20-15,000 Hz. plus or minus 3 dB. Tracking 
angle is 15°. This popular ^ 
stereo cartridge is A 1 value 


I u . XI 

$6.90 


NEW PLANET MG-300 
PUBLIC ADDRESS AND 
GUITAR AMPLIFIER 

Power output is 35 watts R.M.S. with 
parallel push-pull 6BQ5’s, frequency response 
is 30-15.000 Hz. plus or minus 2 dB. Three 
inputs-lwo crystal or dynamic microphones 
at 5 mV. and an auxiliary input for crystal 
or ceramic pick-ups, tape recorder or tuner 
at 300 mV. Output impedance includes 8 , 
16 and 250 ohms as well as a 70V line. 
Valve complement: 1 x 12AX7, ft jr i- A 
1 x 6 AV 6 , 1 x 6 AQ 8 , 4 x 6BQ5. *)lj 

Encel price is only . 


NOW AVAILABLE . . . 
TRUVOX TAPE DECKS! 

At last the rugged and proven TRUVOX 
tape decks are available in Australia in 
mono and stereo, two and four track con¬ 
figuration . . . and Encel prices are most 
attractive. No longer need you wait to have 
your tape recorder . . . look at these prices! 
These decks are identical to those used in the 
models R102-4, PD 102-4. 


D 102 two track mono . 

Re-plays stereo tapes. 

D104 four track mono . 

Re-plays stereo tapes. 


$89.50 

$89.50 


BRAND NEW, CURRENT MODEL 
STAR SA 855 STEREO AMPLIFIERS 
AT GREATLY REDUCED PRICES! 

The list price of this popular stereo amplifier 
is $173.55. To reduce stocks Encel Stereo 
Centres are now selling this unit at only 
5119. Output is 16 watts per channel, sensi¬ 
tivity for magnetic pick-up is 3mV. Very 
flexible controls. Write or (TllQ 

call for complete specifica- 3 g 1 / 

tions . ..... ..... . ..... ^ 


NEW “SONICS” STEREO 
HEADSETS ... MODEL HS-303 

Suitable for mono or stereo reproduction, 
“Sonics" headphones have a frequency response 
of 30-15,000 Hz. 8 ohm impedance and levels 
of up to 0.5 watts may be used. Foam rubber 
earpads provide comfort and reduce outside 
noise. Ideal for all high fidelity PA 

personalised listening. Outstand- 
ing value at . ^ 


TANDBERG “SERIES 12” 
RECORDERS AVAILABLE FOR 
IMMEDIATE DELIVERY! 

This professional stereo recorder has proved 
to be a best-seller and stocks have been in one 
door and out the other . . . but now delivery 
is immediate. Write for trade-in valuations 
or an EMQ. Your great leap forward to 
Tandbcrg could cost less than you imagined 
at Encel Stereo Centres . . . 


NEW RADFORD AMPLIFIERS 

Stock of the new Radford Stereo Amplifier 
Model STA25 with the Model COlO 
SC22 pre-amplifier has just arrived 3 SIM 
. . . Encel price is €159/10/- . * 


IMPROVE STANDARDS WHEN 
RECORDING—DEMAGNETISE! 

Two new tape head demagnetisers are now 
available . . . the single probe is Encel priced 
at $3.50 and the double probe only $3.00. 
Recording heads may be demagnetised in a 
few seconds and quality of recordings im¬ 
proved considerably. Essential for all tape 
enthusiasts. 


NEW UNOBTRUSIVE DYNAMIC 
MICROPHONE 

This robust, pint-size dynamic microphone, 
the Piezo Model DX75, may be used on its 
own desk stand . . . or on a normal floor 
stand. Impedance: 50 k ohms. & f AA 
Ideal for tape recording applica- Mil 

tions. Encel price . . .. 


SPECIAL! 

A.K.G. STEREO MICROPHONES 

A.K.G. Model D 66 Stereo Microphones pro¬ 
vide excellent performance and have been 
reviewed favorably in such publications as 
"H-Fi News”. Now Encel 
priced, including Sales Tax, 
at only . 


$39 


NEW POCKET SIZE AUSTRIAN 

DICTATING MACHINE 

The new Stuzzi “Memo-Cord” is a compact 
and versatile completely self-contained dictat¬ 
ing machine which may be used anywhere 
... in the office, at home or in the car. 
This four track unit incorporates a built-in 
microphone/speaker . . a wide range of 

accessories is available — lapel microphone, 
extension speaker, foot switch, hand micro¬ 
phone, telephone adaptors, etc. Record¬ 
ing/playing time is 1 hour, size is x 

31" x H", weight is II ozs. with bat¬ 
teries. Fully transistorised. Fast £ Cfl 

push-button operation. Encel j SV jlj 
priced at only . ^ 


SEE ENCEL STEREO CENTRES 
FOR REDUCED PRICES ON THE 
FAMOUS LEAK SANDWICH 
SPEAKER SYSTEM 

Music lovers owe it to themselves to compare 
the Leak Sandwich with any other speaker 
system ... in performance and price. The 
new reduced price makes the Leak Sandwich 
better value than ever! 


LOW PRICED SOLID STATE 
STEREO AMPLIFIER BY “SOUND” 

Just released! Model SAQ-202B ... 6 watts 
RMS per channel, separate bass and treble 
controls, input sensitivity is 100 mV for pick¬ 
up, tuner and auxiliary. In attractive metal 
case. Frequency response is 30-200.000 Hz plus 
or minus 3db. 12 transistors. Special a 

model with 4mV sensitivity for # 

magnetic pick ups. Encel price . v e 


PRICES OF ORTOFON CARTRIDGE 
SLASHED! 

The popular top quality Ortofon SPU-GT-E 
cartridge sells for $A63 in the United 
Kingdom . . . now it’s available in Encel 
Stereo Centres for only S36.50. This cart¬ 
ridge features an elliptical diamond stylus 
and is favoured by professional users through¬ 
out Australia. If supplied complete with the 
Ortofon SMG-212 tone arm Encel price is only 
$59.50. This unique Encel offer must attract 
music lovers wishing to up- f r? f\ 

grade existing equipment eco- 3 *111 

nomically. Ortofon SPU-GT-E. 


HEAR THE NEW DECCA-KELLY 
“MINI” ENCLOSURE! 

Where a bookshelf enclosure is necessary we 
recommend the new “Mini” with its extended 
bass response and remarkable sensitivity. Mass¬ 
ive magnets arc employed on both bass and 
tweeter speakers . . . overall size is 16" x 10 " 
x 7±". Handling capacity is 15 watts R.M.S. A 
rigid piston type diaphragm is used tf* A C 
in the bass reproducer. Cabinets 
are beautifully finished in teak . 


MICRO TONE ARMS 

Few products have been received by the 
purchasing public quite as enthusiastically as 
MICRO tone arms and cartridges . . . per¬ 
formance easily justifies the use of the best 
available amplifiers and speaker systems. 
Finish is impeccable — MICRO precision 
engineering is without equal in this price 
category. All arms accept standard Ortofon 
and SME shells; vertical and lateral friction 
is estimated at less than 20 milligrams. Model 
MA 88 (16") costs $35.50 — MA 77 (14") 
and MA 77S (12") are Encel priced at $29.50. 
Read the reviews in your April ’66 copy of 
“Electronics Australia” . . . and in “Hi-Fi 
News”. February, 1966. Ask If*)A PA 
for copies of these enthusiastic 3 /M T|J 

reports. From . ... ** 

MICRO DUST PICK-UPS 
This most effective record cleaner auto¬ 
removes dust and 
- - as the record is 
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■vhich are translated as follows: Night 
md Day—Wheat Song—I Promise—Oh! 
Notice Me—No One But You—Claire 
fantasy—Handsome Boy—My Darting 
—No! No!—Pleasant Day—I Love You 
>o Mulch—Our God. It is plain that 
ilthough the music is different, the senti¬ 
ments are roughly equivalent to those 
jxpressed in Western style music. 


.812 OVERTURE and other works of 
Tchaikovsky. Leonard Bernstein 
conducting the New York Philhar¬ 
monic CBS stereo SBR 235194. 
Available in mono BR 235194. 
Interest: Popular classics. 
Performance: Top class. 

Quality: Excellent. 

Stereo: Wide and smooth. 

A fine performance, this, of three 
popular short Tchaikovsky works for 
>rchestra: The 1812 Overture — Capric- 
:io Italien — Marche Slave. These 
nieces can sound positively banal with 
in inferior conductor in charge, but 
lere they sound lively and exciting from 
beginning to end. 

No real cannons are used in the 
‘1812” as in some rival versions, but 
:ome very realistic effects are obtained 
3y placing microphones close to the 
:>ass drum, which is belted enthusiastic¬ 
ally by the percussionist. The resulting 
[simulated gunfire is channelled so that 
it appears to come from different places, 
o heighten the illusion of several pieces 
firing the salutes. 

The fine New York Philharmonic per- 
orms extremely well under Bernstein’s 
direction, and if they put a foot (or 
finger) wrong anywhere in these per¬ 
formances, I was unable to detect it. 
Sound quality and stereo spread are 
both excellent. (H.A.T.) 

★ ★ ★ 

PIANO, STRINGS AND SOUND! The 
George Voumard Trio with Eddy 
Mers and his Strings. Synchro-stereo, 
^Concert Hall Record Club SPS- 
1279. 

Interest: Rhythm trio. 

Performance: Happy. 

Quality: Virtually flawless. 

Stereo: Effective. 

Unless memory fails me, this is the 
first diisc I have reviewed on the Concert 
[Hall label—one which I had hitherto 
associated with rather incOnsequentM 
7-inch LP’s, advertised from time to time 
in the Press. 

Whatever the merits or otherwise of 
these might have been, there’s certainly 
no need for reservations with this present 
12in album. It’s a first-class pressing, 
flawless in sound, completely free from 
background noise and served up in a 
top quality jacket. 

An interesting point is that it is classi¬ 
fied ais a “(synchro-stereo” pressing, equal¬ 
ly suitable for reproduction on a mono 
or stereo player. The one proviso is that 
the stylus playing weight should not 
exceed 8 grams—not a very demanding 
condition surely. 

As far as I Can judge the synchro 
stereo idea depends upon some control 
of the vertical groove modulation, to 
make the pressing more tolerant of pick¬ 
ups with, limited vertical compliance. 

Be that as it may, one cannot criticise 

* Concert Hall Record Club Pty. Ltd., 
55 Murray St, Pyrmont, Sydney, 
N.S.W. Enquiries re price and avail - 
ability of the two recordings reviewed 
on this page should be directed to the 
above address. 


the stereo quality of this disc, played 
on a regular hi-fi stereo set-up. The 
separation is not sensational in the 
“ping-pong” sense but, it is certainly 
ample for the purpose and not discern¬ 
ingly different from any number of 
standard stereo discs. 

George Voumard (piano). Bob Jac- 
quillard (bass) and Mike Thevenoz 
(drums) provide the music in happy 
style, freely improvising and backed by 
a string chorus which, according to the 
notes, was scored and recorded after 
the basic trio had had their fun. Without 
being told one would scarcely have 
guessed. 

The seven tracks per side add up to 
fifty minutes or more of playing time: 
Wine and Roses—Nigelle—Une Soiree 
d’Octobre—Green Dolphin Street—-SCI 
Ballade et Cie—All Right With Me— 
Azzuro— Nuages— Undecided—Scara- 
bee—Getting Sentimental Over You—As 
Blue Asba—I’ll Never Smile Again— 
Didn’t Know What Time It Was. 

Excellent value for anyone with a lik¬ 
ing for a rhythm-rich trio. (W.N.W.) 

★ ★ ★ 

DANCING WITH YOU. Various 

Orchestras, Synchro stereo, Concert 
HaJI Club SVS-2391. 

Interest: Danceable variety. 
Performance: Bright. 

Quality: Clean. 

Stereo: Adequate. 

As indicated, this is another synchro 
stereo disc, as discussed elsewhere in the 
review of “Piano, Strings and Sound ” 
Broadly, it exhibits the same kind of 
balance—a strong mono or centre com¬ 
ponent devoted to the percussion, with 
the lighter sounds relegated to the sides, 
distinct but somewhat restrained. Per¬ 
haps, this is part of the manipulation 
to limit the vertical component of modu¬ 
lation and thus to secure an order of 
stereo/mono compatibility. 

Be that as it may, the sound is, again, 
completely clean. 

And again Concert Hall are generous 
in their playing time of something over 
forty minutes. In a variety of tempos 
and played by a variety of orchestras 
the tracks are: Rock Around The Clock 
—Volare—Here In My Heart—Begin¬ 
ning To See The Light—Three Coins 
In The Fountain—Say Si Si—Lust In 
Time—Lullaby Of Birdland—Top Hat, 
White Tie And Tails—Memories Are 
Made Of This—Anna—Singing The 
Blues — Mr Wonderful — El Rancho 
Grande—Hit The Road To Dreamland 
—Kiss The Boys Goodbye. 

Again good value, this time for those 
with a liking for danceable rhythms. 
(W.N.W.) 

★ ★ ★ 

ARRIBA! Edmundo Ros and his Or¬ 
chestra. Decca mono LKA 4763. 
Also available in stereo SKLA 
4673. 

Interest: Latin American. 

Performance: Lively. 

Quality: Very good. 

The lively but disciplined playing of 
Edmundo Ros’ orchestra has made it 
a firm favourite with those who like 
Latin American style music. In this 
recording, they offer a collection of 
popular tunes played with tall the exu¬ 
berance of the Latin American style 
but without any trace of vulgarity. 

Tune titles are: In a Little Spanish 
Town— Siboney—The Laughing Samba 
—Get Me to the Church on Time— 
Hello, Dolly— Oye Negra—Holiday for 
Strings — Corcovado — Heartaches — 

ELECTRONICS 


CLASSIC 

TAPE 

RECORDERS 



MODEL TR9 


STEREOPHONIC 

tape recorder 
HI FI AMPLIFIER 

combined. All silicon transis¬ 
tors. 7 W. RMS. per channel. 
$216.00. including two mics. 

MONO MODEL TR9 
2 track $149.00. 

4 track $157.00. 

BRENELL 

tape decks with 

STEREOPHONIC 

PRE AMPLIFIER 

Two meter level indicators, 
push-pull bias oscillator, four 
speed, all three sync, motors. 
Selfcontained with own power 
supply. Variable output 0 to 
5V. Ready to connect to any 
Hi-Fj stereo amplifier. Cir¬ 
cuits instructions for connect¬ 
ing supplied. 

Only a few left. 
$195.00 

CLASSIC TAPE RECORDERS 

93 B LIVERPOOL ROAD, 
SUMMER HILL, N.S.W. 
Telephone 79-2618 
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The most satisfying volume 
on anybody’s bookshelf... 

The new LEAK MINI-SANDWICH 



Ask your dealer 
for a 

demonstration. 


Mini-Sandwich Loudspeaker 

Size I 8 V 2 " x 11" x 7". (Illustrated.) 


The world’s second very low distortion, 
piston-action loudspeaker is here! It’s the 
Leak Mini-Sandwich, bookshelf version of the 
first: the Leak Sandwich Loudspeaker that is 
used in broadcasting studios throughout the 
world for checking the quality of trans¬ 
missions. 


At the heart of both—the new “Mini-Sand¬ 
wich” and the “Sandwich”—are the revolu¬ 
tionary SANDWICH* cones of the speaker 
motors. Fantastically rigid, yet no heavier 
than conventional paper cones, these unique 
diaphragms are made of thick polystyrene 
foam, sandwiched in skin-thin aluminium. 
They respond with piston-like precision to 
the waveform of the voice coil signals. The 
rigidity of the Sandwich cone eliminates 
“cone break-up”, the erratic flexing which 
causes distortion in other speakers. 

Result: a remarkably smooth frequency 
response, free from violent peaks or troughs 
over a very broad frequency band. Transient 
response is excellent. 

If space permits there is only one choice: 
the Leak “Sandwich”. But if space is a prob¬ 
lem you will find the “Mini-Sandwich” is a 
superlative small loudspeaker, designed and 
made exactly as the standard “Sandwich” 
and the performance is indistinguishable 
from the larger model except for the lowest 
octave. 


Sandwich Loudspeaker 

Size 26" x 15" x 12". 


THE FIRST NAME IN HIGH 


FIDELITY SINCE 1934 



Australian National Distributors: 


Head Office: 28 Elizabeth Street, Melbourne, Vic. 
Tel. 63 8101 

Sydney Office: 26 Ridge Street, North Sydney, N.S.W. 
Tel. 92 3890 


INTERSTATE REPRESENTATIVES: 

S.A.: Eilco Sales Pty. Ltd., 7-9 Osmond Terrace, Norwood, S.A. Tel. 63 4844 
Q’land: Sydney G. Hughes, 154-158 Arthur St., New Farm, Brisbane. Tel. 58 1014 
W.A.: Athol M. Hill, 613-615 Wellington Street, Perth. Tel. 21 7861 
Tas.: K. W. McCulloch Pty. Ltd., 109 York Street, Launceston. Tel. 2 5322 
A.C.T.: Australian Physical Laboratories, P.0. Box 225, Canberra City. 

Tel. 4 3010 (Mr. J. E. Howe) 

N.T.: Pfitzner's Music House, Smith Street, Darwin. Tel. 3801 
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j Reader’s Digest Album 

1 DOWN MEMORY LANE, 65 Years of Song Hits. 

| Reader’s Digest 10-record boxed set with 
| extra bonus record. Stereo and mono. 

1 Interest: “Thanks for the memory.” 

1 Performances: Uniformly excellent. 

1 Quality: Right up to standard. 

| Stereo: Normal spread, definition. 

A lot of planning, a lot of work and a heck of a lot of music have gone 
| into this new 10-record set by Reader’s Digest. They’ve picked over the music of 
| 65 years, selected arrangements which combine the spirit of the era with easy-on- 
| the-ear listening, and interspersed orchestral, group voices and solo voices to avoid 
| any hint of monotony. You can while away anything up to about seven hours play- 
I ing through all the sides, if you feel so inclined. f 

What’s in it? Here’s a precis of my jottings as I sampled the respective sides: | 
RECORD 1: A real pot-pourri, from “My Blue Heaven” to John Lennon’s | 
1 “All My Loving.” 1 

1 RECORD 2: 1900-1909; barber shop quartets to Fuller’s novelty orchestra, re- | 
§ miniscent of Spike Jones. Musical melodrama. 

I RECORD 3: A look at the World War I era, 1910-1919. How long is it since 1 
I I’ve heard “There’s A Long Long Trail” and “Forever Blowing Bubbles”? 

RECORD 4: Another look at the same era but this time with the help of | 
I Frankie Carle and the Syncopatin’ Six. “Alexander’s Ragtime Band,” “Dixie f 
I Melody,” the blues and all that. = 

RECORDS 5 and 6: Again two aspects, this time of the roaring twenties. | 
| Charleston, jazz, Eddie Cantor and “Yes, We Have No Bananas.” And^ then, | 
| romantic strings and chorus with “April Showers,” “Among My Souvenirs” and = 
I 10 others in like vein. I 

RECORD 7: 1930-1939. From depression to World War II but predominantly | 
| the years when radio and the talkies created star vocalists and star bands—the | 
§ Crosbys, for example. I 

RECORD 8: Full of escapist themes from World War II. “White Cliffs,” “Beer = 
§ Barrel Polka” and the inevitable “Berkeley Square.” 

RECORD 9: An era of many sounds—Latin-American, big band, calypso, 1 
I tunes from the Continent, all against a rising crescendo of rock and roll. 

RECORD 10: For those with very short memories — the 1960s and the era f 
= of Herb Alpert. Four different orchestras and the more tuneful sounds of the | 
§ present—“Spanish Flea,” “San Francisco,” “Never On Sunday” and nine others. | 
= THE BONUS RECORD: Top tunes that they kept back from the main group, f 
1 A disc that will get as much playing as any of the others. Yes, it’s a lot of music, g 
I well presented and certain to attract all those who are prone to fits of nostalgia | 
1 —and isn’t that everybody? (W.N.W.) | 

liiiiiiiiiiiiiiiiiiiiiiiiiimiimmiimimimmiiHiiiiiii.... 



From Russia With Love—A1 Di La— 
If You Love Me. 

With one exception, all these tunes 
are arranged into the exciting rhythms 
of South American dance forms, with 
the conga drum providing the essential 
beat. However, in the “From Russia 
With Love” track, the band deserts the 
Latin-American style to play in the man¬ 
ner of czardas. The rendering of ”A1 Di 
La” appears to be a pretty close imi¬ 
tation of Herb Alpert. 

Sound quality is very good through¬ 
out. (H. A. T.) 

★ ★ ★ 

FIESTA! Herb Alpert and the Tijuana 
Brass. Universal Record Club, 
Stereo U807. Available in mono. 
Interest: Economy price Herb Al¬ 
pert. 

Performance: Excellent. 

Quality: First class. 

Stereo: Good spread. 

The re-release of this early Tijuana 
Brass disc by the Universal Record 
Club provides an opportunity to com¬ 
pare it with some of the more recent 
issues. One thing is immediately clear 
— the style of the group has changed 
considerably over the period in question. 
Originally, Herb played with a smooth 
legato style, with some close texture har¬ 
mony provided by his supporting players. 
Nowadays, Herb seems to favour 
a detached staccato method of playing, 
with rather more open playing by the 
band, resulting in a fairly transparent 
texture in the presentation. 

The interesting thing about this disc 
is that it appears to have been recorded 
over a period of transition. On side one, 
the group plays in the old style, with 
solid sound, while the original gimmick 
of added crowd effects to give the bull- 


ring atmosphere is also used. On side 
two, the staccato style makes its appear¬ 
ance for the first time in the second 
track, and thereafter it is used in some 
degree in the remaining tracks. Obvious¬ 
ly personal preference comes into this, 
but most of the people I have discussed 
this with seem to prefer the old style 
of playing. Anyway, this disc provides 
the opportunity to hear and decide for 
yourself. 

The 12 tracks include some of the 
group’s most popular hits. Magic Trum¬ 
pet—Cantina Blues—Brasilia—If I were 
a Rich Man—Five Minutes More—The 
Shadow of Your Smile—Walk, Don’t 
Run—Felicia—And the Angels Sing— 
Cinco de Mayo—A Walk in the Black 
Forest—Theme from “Zorba the Greek.” 

The disc was originally recorded by 
A and M, and the technical quality is 
excellent, in line with other releases by 
this company. This is a very enjoyable 
record, and Herb Alpert fans who have 
not yet added it to their collection will 
appreciate the low club price. (H.A.T.) 
★ ★ ★ 

NOYAES PLAYS CHOPIN, LISZT, 
DEBUSSY. Guiomar Novaes, 
pianists. Universal Record Club, 
stereo SU-801. Available in mono. 

Interest: Piano classics. 

Performance: Sensitive. 

Quality: Very good. 

Stereo: Not significant. 

The sensitive playing of Brazilian 
pianiste Guiomar Novaes makes absorb¬ 
ing listening in this recital of works by 
composers of the romantic school. The 
recital consists of the following works: 
By Chopin; Barcarolle. By Debussy; 
Les Collines d’Anacapri — Soiree dans 
Grenade — Poissons d’Or — Minstrels. 
By Liszt: Forest Murmurs — Dance of 


If you want 

STEREO 

EQUIPMENT 

You'll deal better with 

R. B. RADIO SALES 

Cabinets for equipment and speakers 
at FACTORY PRICES are available 
from stock or we'll make to your 
order. 

You will find our value terrific on 
Amplifiers — Stereo, radio chassis— 
players—speakers—tape decks. 


D.P. SLIMLINE enclosure to suit 
lOin and 12in speakers, $18.50 
Cabinet Kit only .. $10.50 

MAGNA VOX or ROLA design 
slimline cabinet wtih 8 W.R. (V.C. 
15, 8 or 3 ohms) or 8 CMX 

speaker fitted. $26.50 

Cabinet Kit only. $10.50 

MAGNAVOX 12 W.R. in 3 C.F. 
cabinet; $ material. $37.00 


PLAYER PLATFORMS 

Mitred corners and well finish¬ 
ed. Size 15$in x 13|in x 31in, 
$7.00. Maple or Walnut Veneer, 
Teak Veneer, $7.50. Cut free. 
Perspex Covers to match, Sin 
hieh, $8.20. Postage $2.00. 
WRITE FOR PLAYER PRICE 
LIST AND GUIDE. 


GOODMANS design 3 CF Cabinet 
and Twin-axiom 10 speaker, $in 

material. $54 

Cabinet Kit and Speaker .. $44.20 
WHARFEDALE design, 3 CF 
cabinet (R3) lin material and Gol¬ 
den 10 speaker. $57.00 

Cabinet Kit and Golden 10 

Speaker. $47.00 

Special quotes for other 
Wharfedale or Goodman speakers. 

Available in Maple, Walnut 
or Rosewood colours. Teak 
veneer. $1 extra, except last 
three, which are $3 t extra. 

PLAYMASTER Bookshelf Speaker 
System. Complete, $30. 

Cabinet kit only $7. 

All other parts, including speakers, 
inner bond, etc., $15.40. 
MULLARD Mini BS Unit. 

Kit of parts, including Cabinet, 
made and polished, speakers, inner- 
bond and condenser, $21.50. Unit 
complete, $26. 

PoslaKc, N.S.W., $1.00; Old., Vic., 
Tas., $1.40; other States, $2.00. 

SPECIAL QUOTES 

For Complete Sets Based On 

LEAK — MAXAMP — TEAK 

— PIONEER — QUAD — 

ROLAND — SANSUSI — 
STAR — TRIO. 

Write for Stereo Catalogue 

mm 


H. B. 


SALES 


Manufacturers of Quality Radio and 
Radio Furniture for 36 years 

103-105 Catherine Street, 
LEICHHARDT, SYDNEY 
Telephone 56-5580 
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theAKMcentre 


The AKAI SOUND CENTRE 
135 Castlereagh St. 61.9874 


AKAI M8 

List £280/6/-. Less 
T/I bonus. 4-speed, 4- 
track Stereo/mono re¬ 
corder with Crossfield 
head. Plays up to 4 
hrs. 2 stereo fill-in 
speakers. 


AKAI X300 

List £371/10/-. Less 
T/I bonus. 3-speed, 4- 
track Stereo/mono re¬ 
corder. Cross field 
heads; 3 hystersis syn¬ 
chronous motors with 
direct driven capstan. 


AKAI 1710 

List £161/6/6. Less 
T/I bonus. 3-speed, 4- 
track stereo/mono re¬ 
corder. Two 7in and 
5m built-in speakers. 3 
watts per channel. 
Takes 7in reels. 


A Complete Range 
of AKAI Speakers 


A quality machine deserves quality acces¬ 
sories and that’s why Peter Clark stocks a 
complete range of AKAI Stereo Speaker 
Systems. The obvious choice for magni¬ 
ficent reproduction. These speakers are 
lailor made to deliver every rich clear note 
vour AKAI tape recorder has reproduced, 
illustrated: SW130. 


135 CASTLEREAGH ST. (1 door from D.J's. Mens Store 

61-9874 


Peter Chirk of Magnetic Sound invites you to visit his AKAI Sound Centre. 
The only one of its type in Australia. 850 sq. ft devoted exclusively to the 
complete AKAI range of superb tape recorders, from the amazing AKAI 
X4 stereo portable to the fantastic AKAI 355. 

The expert staff of 100 p.c. AKAI enthusiasts are able not only to demon¬ 
strate these wonderful recorders but to give you expert advice and technical 
assistance based on their personal interest in AKAI tape recorders. If its 
quality reproduction you’re interested in, then there is only one place to 
go — the “AKAI SOUND CENTRE.” 


LOWEST AKAI 


IN TOWN! 


AKAI X4 

List £216. Less T/I 
bonus. Fully transistor¬ 
ised stereo/mono. Op¬ 
erates battery/mains. 4- 
track, 4-speed. Weighs 
only 11.2 lbs. Hear this 
one! 


AKAI 910 

List £101//18/6. Less 
T/I bonus. Mono re¬ 
corder, available in 
four or two track form. 
2-speed; 3.2 watts out¬ 
put. Built-in P.A. sys¬ 
tem. 


AKAI X355 

List £452/5/-. Less 
T/I bonus. 3 motors, 
3-speeds, 4 heads (in¬ 
cluding Crossfield bias), 
20 watts per channel 
Built-in echo 
effect. 


the Gnomes — Liebestraum No. 3 — 
Valse Oubliee No. 1 — Hungarian 
Rhapsody No. 10 (Preludio). 

The four Debussy pieces are from 
the two books of Preludes. Of the Liszt 
works, the first two are well-known 
concert pieces often chosen by 
performers because of the display of 
virtuosity they allow. The “Liebestraum” 
is the very well-known work of this 
name, while the “Hungarian Rhapsody” 
is one of the set which is seldom played 
nowadays, and in fact, I find its thematic 
material rather trite. 

Miss Novaes has always been a noted 
interpreter of Chopin and Debussy, but 
this is her first recording of works by 
Liszt, the sleeve note informs us. 
Despite this, she plays faultlessly through 
the difficult passages in these works, 
but there are a few lapses in the 
Chopin piece, notably a weak finish to 
a chromatic run towards the end of the 
work. However, these small errors do 
not detract greatly from the recital as 
a whole, which is very enjoyable, and 
permeated throughout with poetry and 
lyricism. (H.A.T.) 

★ ★ ★ 

MORE OF ZORBA AND OTHER 
GREEK DANCES. Costa Costas 
and His Orchestra. 20th Century 
Fox 12 inch stereo, STL-932,107. 
Also in mono on TL-32,107. 
Interest: Greek dance music. 
Performance: Warm, bright. 
Recording: Very good. 

Stereo: Widely spread. 

Another album of popular Greek 
dance music and songs, and a warm 
and bright one at that; although I must 
note that the arrangements are neither 
as well polished nor as brightly per¬ 
formed as on the CBS “Athena” disc 
which I reviewed recently (SBP-233316). 
But this granted the new disc is cer¬ 
tainly most entertaining listening. 

, The track titles are: Theme from 
“Zorba” — Athena — Kalamatianos — 
Ye Sena Mana — Fiyeh Fiyeh — 
Vlahikos Horos — Tou Psara To Krima 
— Lemonia — Velisario — Melina — 
Poli Kala — Abacaca. 

The recording is of very good quality, 
and the stereo is widely spread. (J.R.). 

★ ★ * 

ALL STOPS OUT! The Exciting Johnny 
Dupont at the Hammond Organ. 
Produced by Robert Mersey. Stereo, 
C.B.S. SBP-233373 

Interest: Organ and rhythm-plus. 
Performance: Yes, exciting. 
Quality:Hi-fi fare. 

Stereo: Plenty of it. 

Here’s one title that is well chosen, 
but not just because of teenage organist 
Johnny Dupont. A great deal of the 
credit should go to his rhythm and 
guitar players who don’t even rate a 
mention on the jacket. But this is not 
to talk down Johnny Dupont. As lead 
man for the group he shows rare talent 
for one who is still a teenager, with his 
ability to win from the organ percussive 
and bluesy effects that sound as if they’re 
shaped and phrased exactly the way he 
wants them to be. 

This isn’t everybody’s fare, but I 
imagine it should rate pretty well with 
the “round about twenties.” 

The titles: Caravan — One Note 
Samba — Ebb Tide — Our Day Will 
Come—Wives And Lovers—Spectrum 
— Somewhere In The Night — B'luesette 
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— Misty — The Girl From Ipanema 

— Busy Afternoon. 

Apart from “Ebb Tide” where the 
organ amplifier rides pretty close to the 
intermodulation limit, the sound rates 
as real hi-fi fare. (W.N.W.) 

★ ★ ★ 

STRAVINSKY—The Firebird. Complete 
Ballet. Orchestra of the Swiss Ro- 
mande, conducted by Ernest Anser- 
met. World Record Club, stereo 
T/4130. 

Anyone looking for a low-priced but 
altogether splendid performance of this 
deservedly popular early Stravinsky ballet 
need go no further than this. Ansermet 
grew up, so to speak, with Stravinsky 
during the period they both spent with 
the Diaghileff ballet company and as an 
interpreter of Stravinsky’s works is riv¬ 
alled only by the composer himself. 
Though this record was made during the 
early years of stereo, the sound is still 
outstandingly good. And Ansermet’s 
reading never lets you forget that this is 
music primarily intended as accompani¬ 
ment to dancing, a point some conduc¬ 
tors without experience of ballet con¬ 
ducting are sometimes likely to over¬ 
look (J. Russell). 

★ ★ ★ 

RAGTIME MEMORIES. Johnny Mad¬ 
dox. Dot (Festival) stereo SZL- 
932,050. Also available in mono. 
Interest: Honky-Tonk piano. 
Performance: Authentic. 

Quality: Good. 

Stereo: Normal. 

Very often these names are pseudo¬ 
nyms for some of the top pianists who 
are only too happy to cash in on the 
ever-popular appeal of corny piano play¬ 
ing, but I strongly suspect that Johnny 
Maddox is the real thing. 

He is accompanied by a lively banjo 
player who works like mad and a drum¬ 
mer, but as both of these seem to be 
purposely under-recorded you must turn 
your volume up to hear them. 

There are no cover notes, which is 
typical of albums put out by Festival 
for overseas companies, so I haven’t a 
clue who Maddox is or where he comes 
from. 

It’s a happy album — good for parties 

— and tittles include: Ace in the Hole 

— King Chanticleer — Bill Bailey — 
Cecile Waltz (a lovely old waltz.) 

After listening to the real old-world 
treatment of “Franky and Johnny” I 
think you’ll agree that this pianist is fair 
dinkum. (G.B.). 

★ ★ ★ 

FERRANTE AND TEICHER STEREO 
SAMPLER. Festival SML2/8. 
Interest: Popular piano duettists. 
Performance: Slickly entertaining. 
Quality: Excellent. 

Stereo. Widespread and smooth. 

These tracks are taken from four of 
the currently available albums of the 
popular Ferrante and Teicher piano 
team. They now seem to have deserted 
straightforward piano duets to play with 
accompaniments provided by a fairly 
large orchestra, which tends to over¬ 
shadow the pianos. The results are 
pleasant enough, since both the orchestra 
and the pianists play very skilfully but, 
as I remarked in another recent review 
of a record 1 'by the same artists, one is 
not able to distinguish that there are 
two pianos playing most of the time. It 
is only in the rendering of “I Got 
Rhythm,” where the pianos are promi¬ 
nent with some very tricky keyboard 


work, that one can distinguish the 
separate contributions of the two 
pianists. 

Despite the special price of $3.95 for 
this disc, it is by no means a bargain. 
There are only four tracks to each side, 
tne playing time for side one being 
around 12 minutes, while for side two 
it is a mere 9£ minutes — little more 
tnan was customary on the old 78 rpm 
12in discs. 

Tune titles are: How High the Moon 

— Va Va Voom — Temptation — Love 

— The Moon was Yellow — Symphony 

— Paree — I Got Rhythm. Sound 
quality and stereo separation are both 
first class. (H.A.T.) 

★ ★ ★ 

THE BEST OF CHET ATKINS. RCA 
stereo LSP-3558. Available in mono 
LPM-3558. 

Interest: Popular guitar. 

Performance: Expert. 

Quality: Very good. 

Stereo: Good. 

Chet Atkins is a first class entertainer 
who had made many excellent discs in 
the past. Accordingly, this selection of 
some of the best tracks from his earlier 
recordings makes very entertaining lis¬ 
tening. His cheerful style is put to good 
purpose in these renderings of the fol¬ 
lowing popular tunes: Yakety Axe — 
Limelight — Josephine — Alley Cat— 
Whatever Will Be, Will Be—White Silver 
Sands—Oh, Lonesome Me—Never On 
Sunday — Give the World a Smile — 
Freight Train — Cloudy and Cool — 
Wheels. 

Various instrumental and vocal groups 
add their support in several tracks, but 
throughout Chet dominates with the 
mellow strains of his electric guitar. 
Sound quality and stereo separation are 
both very good. (H.A.T.) 

★ ★ ★ 

IN MY QUIET ROOM — Harry Bela 
fonte, with orchestra conducted by 
Howard Roberts. RCA Dynagroove 
12-inch stereo, LSP-3571. (Also in 
mono, on LPM-3571). 

Interest: Quiet ballads. 

Performance: Inimitable Belafonte. 
Recording: Excellent. 

Stereo: Smooth. 

A disc from the ever-popular Bela¬ 
fonte, this time featuring a selection of 
quieter ballads complete with “sump¬ 
tuous symphonic setting.” They make 
very entertaining listening, and at times 
can be quite moving in their poignancy; 
once more Belafonte demonstrates his 
ever-developing strength and sensitivity. 

The songs presented are: Quiet Room 

— Portrait of a Sunday Afternoon — 
Raindrops — Our Time for Loving — 
The Honey Wind Blows — The Girls 
in their Summer Dresses — Long About 
Now — I’m Just a Country Boy — 
Summertime Love — Try to Remember. 

The recording is of excellent Dyna¬ 
groove quality. (J.R.). 

★ ★ ★ 

CHILDREN OF THE MORNING. The 
Kingston Trio, folksingers. Univer¬ 
sal Record Club 12-inch stereo, 
SU-815. Also in mono, on U-815. 

Interest: Folksinging. 

Performance: Smooth. 

Recording: Excellent. 

Stereo: Widely spread. 

Somewhat different from the Seekers’ 
latest album in this recent disc from the 
all-male Kingston Trio. A somewhat 
lower key presentation, as one might 
expect, but one which in its own way 


NOW ... A HIGH PERFORMANCE 
STEREO SYSTEM FOR SMALL 
LOUNGE ROOMS AND MODEST 
BUDGETS . . . THE ENCEL 
“COMPAX”! 

Many music lovers have little space to spare 
—and require a small stereo system. The new 
Encel "Compax” consists of the Sound 
SAQ-202B solid state stereo amplifier with an 
output of 6 watts R.M.S. or 12 watts I.H.F.M. 
in each channel, a Connoisseur Classic turn¬ 
table, the precision Nikka tone arm, a Micro 
ceramic stereo cartridge with diamond stylus, 
a teak base for the equipment and two hand 
finished multiple-speaker bookshelf enclosures. 
Stereo headphones may be added jr JT 

for only Sll more. Encel price XI JO 


including sales tax 


only 


SPECIAL TAPE/DISC STEREO 
SYSTEM! 

Here’s value for the discriminating purchaser 
whichever way you look at it. Comprising a 
Tandberg Series 12 stereo tape recorder. Con¬ 
noisseur Classic turntable on a teak base, the 
precision Nikka . tone arm which suits high 
quality magnetic cartridges, a Connoisseur cera¬ 
mic stereo cartridge with diamond stylus, two 
5-speaker Sonics AS61 hand finished en¬ 
closures ... all brand new and fully guaran¬ 
teed. Encel price is ...... . r ...1 

This low price includes sales 
tax. 


.ill/ gUUlUII- 

$457 


LEAK MINI SANDWICH 
ENCLOSURES NOW IN STOCK! 

With a performance parallel to the full sized 
Leak Sandwich excepting only the lowest oc¬ 
tave, the new Mini appeals to enthusiasts 
because of its modest size. Write for an EMQ 
or a trade-in valuation 


THE NEW ORTOFON S-15 STEREO 
CARTRIDGE AVAILABLE AT ALL 
ENCEL STEREO CENTRES! 

World wide acclaim provides significant testi¬ 
mony to the outstanding performance of the 
new S-15. Ask for an EMQ or a trade-in 
valuation. 

RELEASE OF THE NEW 
CONNOISSEUR SAU-2 TONE ARM 
IMMINENT! 

Perhaps you’ve seen illustrations of the new 
Connoisseur tone arm in U.K. publications 
. . . it’s quite advanced in design, and has 
many unique features. Encel stocks arrive soon 
. . . and price is expected to be less than $30 
including sales tax. (Price in the U.K. is 
SA29.42.) 


DUAL 1019 SLASHED TO $89.50! 

Opportunity knocks twice . . . this popular 
turntable/tone arm combination is normally 
priced at S139. 

Encel price is now only ...... ...... ^ a a £“ A 

Mail orders care-packed and XII 

freighted anywhere. 

NEW TV CAMERA FOR CCTV! 

Stock has just arrived of the low cost Luxor 
fully transistorised TV camera . . . and con¬ 
nections may be made to a video monitor or to 
an ordinary Australian standard TV set. If 
you can handle a still or cine camera you’ll 
have no problems with the Luxor 
TV camera. Write for details. 

Encel price including sales tax _ 


11iv~i a jruu it 

$245 



Head Office: 

431 Bridge Rd.. Richmond, Vic. 
Tel. 423762 
City Branch: 

18 Bourke St., Melbourne. 

Tel. 322672 
Sydney Store: 

257 Clarence St., Sydney. 

Ground Floor, 2SM Building 

Tel. 294563, 294564 

^Wholesalers Trade-ins accepted. 
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ULTIMATE in 

PICK-UP 

CARTRIDGES 


WITHOUT A DOUBT THE FINEST 
SOUNDING CARTRIDGE YOU 
HAVE EVER HEARDI 


A new genre of cartridge. Analog computer designed 
and measured against a new and meaningful indicator of 
TOTAL performance. 


Call or write for technical details and price. If you 
have a record that no other cartridge will reproduce satis¬ 
factorily, bring it in with you and hear it played on the 
new SUPERTRACK V15 TYPE II. You will be amazed! 
Stocks now available. 


DO YOU NEED A GOOD 

SPEAKER ENCLOSURE 


We have available the following in oil, hand-rubbed 
teak finish—1 cubic foot enclosure to suit all 8in speakers, 
at $24,000 each, and 2 cubic foot cabinets to suit all lOin 
speakers, $32.00 each. ALSO available: Player platform 
in teak to suit Dual, Garrard and Thorens players. Price, 
including perspex top cover, $16.50 each. Why bother 
making your own? 


Fisher XI00A stereo amplifier 
—Dual 1019 player — Shure 
M44-G stereo cartridge — 2 
Leak “Mini Sandwich” 
loudspeaker 
systems. 


Fisher X101C Stereo Amplifier 
—Dual 1019 player Shure 
M44-G stereo cartridge — 2 
Leak “Mini Sandwich” 

systems. $( 08.00 


i Peak TRM40 transistorised 
> B amplifier — Dual 1009SK 
player—Shure M44-G stereo 
cartridge — 2 Wharfedale 

golden 10RSDD loudspeakers 
—2 speaker enclosures, 2 CU/ 

$ 351.00 


Star SA 30 stereo amplifier— 
Dual 1010A deluxe player — 
Shure M44C stereo cart¬ 
ridge — 2 Wharfedale Super 
8RSDD loudspeakers — 2 
speaker enclos- 

$ 254.00 


ELECTRONICS 

NEW STORE FOR STEREO 

432 KENT ST. SYDNEY. 298580 


Now available the SHURE Y15 Type II Supertrack cartridge 


APRIL SPECIALS 


wur 


presents 


is equally fine. The three textured male 
voices make very smooth and relaxed 
listening as they breeze through their 
dozen songs. 

The titles include eight new tunes by 
trio member John Stewart, who has also 
written the sleeve notes. The tracks are: 
Children of the Morning — Hit and Run 
— When You’ve Been Away for a Long 
Time — Le'i Pakalana — Gaze on Other 
Heavens — Norwegian Wood — Put 
All Your Money Away — Lock All the 
Windows — Less of Me — The Spinnin’ 
of the World — A Little Soul is Born. 

The recording quality is excellent. 

(LR.) 

★ ★ ★ 

IF I WERE A CARPENTER. Bobby 
Darin. Atlantic (Festival) stereo 
SAL-932149. Also available in mono 
AL-32149. 

Interest: Ballad singer. 

Performance: Shows improvement. 
Quality: Very good. 

Stereo: Distinct separation. 

Bobby Darin is not everybody’s taste, 
but many people like his husky, intimate 
style of singing, and there is no denying 
that he has improved considerably since 
his early discs. 

There are some very good songs on 
this disc, and Bobby Darin’s renderings 
of them are backed by some first-class 
instrumental work, among which the 
lead guitarist is outstanding. Taking into 
account the disc’s excellent sound qua¬ 
lity, I have no hesitation in recommend¬ 
ing it to Bobby Darin fans. For those 
who want to sample before buying, I 
recommend listening to “For Baby’ ’on 
side one or “The Girl That Stood Beside 
Me” on side two. 

The remaining track titles are: If I 
Were a Carpenter—Reason to Believe— 
Sittin’ Here Lovin’ You—Misty Roses— 
Until It’s Time for You to Go—Red 
Balloon—Amy—Don’t Make Promises 
—Day Dream. 

The stereo separation has the instru¬ 
mentalists firmly divided into two groups, 
with Bobby .Darin filling the gap in the 
centre. (H.A.T.) 

★ ★ ★ 

JOHN F. KENNEDY. The Presidential 
Years, 1960-1963« Documentary, 
narrated by David Teig. Mono, 
Calendar (Festival) R66-109. 

Interest: Recent history. 

Performance: Excerpts from 

speeches. 

Quality: Variable. 

Originally released on the Twentieth- 
Century Fox label and reviewed in our 
February, 1964, issue, this documentary 
has now been re-released on the eco¬ 
nomy Calendar label—prompted pre¬ 
sumably by renewed interest in, the 
'events surrounding the assassination. 

The two sides contain twenty excerpts 
from speeches delivered by the late 
President, the twenty-first and final track 
containing the closing sentences of a 
speech which he did not live to make. 

J.F.K. does not emerge as an orator, 
the excerpts generally are quite brief and, 
technically the sound, taken from news¬ 
reel tracks, varies widely in quality. 
But, as a historical sound document, 
the record will warrant inclusion in 
many collectors’ libraries and it certainly 
does show the firming attitudes of the 
speaker as he progresses from the bally¬ 
hoo atmosphere of nomination and 
election to his pronouncements on major 
national and international issues. 
(W.N.W.) Q 
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RACAL UNIVERSAL COUNTER-TIMER 


range of 3KHz—30MHz. Physically the 
SA.7548 takes the form of a 3Hn-high 
plinth upon which the basic counter is 
placed or mounted. 

Fully silicon transistorised, the SA.7548 
uses a qui-binary scaling configuration pre¬ 
ceded by an input amplifier and shaper. It 
has an input sensitivity of 100V RMS, a 
maximum input of 15V RMS, an input 
impedance of 50 ohms, and a maximum 
output amplitude of 5V peak. 

An active probe is available which in¬ 
creases the input sensitivity to lOmV RMS 
at an input impedance of 10K shunted by 
20pF. (Probe code number is SA.7544.) 

Tested in our laboratory, the combination 




The digital instrument combination pic¬ 
tured comprises the Model SA.7535 Uni¬ 
versal Counter-Timer and the SA.7548 
Frequency Divider, two high-quality units 
manufactured in Australia by Racal Elec¬ 
tronics Pty. Ltd. The SA.7535 will perform 
counting, timing and frequency measure¬ 
ment to a guaranteed 3MHz, which figure 
is extended to 30MHz when the SA.7548 
is used. 


The model SA.7535 Counter-Timer is an 
Australian development from the 1.2MHz 
instrument, SA.535. It is physically almost 
identical with the original instrument, 
measuring 6!in x llilin x 71in and weighing 
91b. The case is attractively finished in 
maroon hammertone with a light grey 
anodised front panel. 

The unit is normally supplied with six¬ 
digit columnar display, as pictured. How¬ 
ever, in-line display is available at a small 
additional cost, the instrument then being 
coded SA.7535B. In both cases, high- 
impedance 10-line electrical output signals 
are available from each counting decade for 
print-out and similar purposes; there is also 
a “print” command signal. BCD coded out¬ 
puts are available as an optional extra. 

Fully transistorised, the circuitry is 
mounted mainly on printed wiring boards. 
It may be operated either from the power 
mains or from external batteries. Power 
consumption is 40W from mains power and 
approximately 30W from batteries. 

The internal timebase of the instrument 
employs an oven-stabilised quartz crystal 
oscillator operating at 1MHz. Rated 
stability is 1Hz (1 part/million) over the 
temperature range 0—45 degrees C, so that 
the basic accuracy of the instrument is 
.0002 p.c., taking the 1-pulse counter 

ambiguity into account. 

Input signals may be either AC or DC 
coupled to the instrument, the lowest fre¬ 
quency measurable at full sensitivity in the 
AC coupled mode being 10Hz. Input 
sensitivity for AC coupling is lOOmV RMS 
sinewave or equivalent, and for DC coup¬ 
ling + 2V excursion about the mean level. 
Maximum input amplitude is 250V RMS 
on AC coupling (400V DC component) and 
150V RMS on DC coupling. The input 
impedance is 100K shunted by 40pF. 

There are three frequency measurement 
ranges, with gating times of 0.1, 1 and 10 
seconds respectively. This gives full-count 
ranges of 2,999,990Hz, 999.999Hz and 

99,999.9Hz, with 6 significant digits in each 
case. 

Period measurements are possible from 
.0001 Hz to 30KHz, using five clock fre¬ 
quencies and four period averaging mul¬ 
tiples. The clock frequencies range from 
luS—lOmS in decade ranges, while the 
measurement may be averaged over 1. 10, 
100 or 1,000 cycles of the input signal. 

Time interval measurements may be made 
using the five available clock frequencies, 
with gating controlled by either push-buttons 
or electrical inputs (either single or double 
line). The effective interval measuring range 
is 2uS—2.8 hours. 

Random pulse counting is possible, with 


MINIATURE LEVER KEYS FROM DUCON 


Details of a new series of compact but 
highly efficient switching keys have been 
received from Ducon Industries Ltd. 


Designated Plessey-Ericsson miniature 
lever keys, they have been accepted by the 
Australian Post Office and other telephone 
administrations, including the British Post- 
Office, which has coded it as the B.P.O. 
type 1000 key. 

The range of keys available includes two- 
position or three-position, locking or non¬ 
locking, and as single or double throw. 
The double throw types are fitted as stan¬ 
dard with 12 springs on each throw in 
two banks of six. Each spring has twin 
silver dome contacts in moulded insulators. 
For spring build-up, a standardised ar¬ 
rangement has been adopted, designed to 
reduce the number of types held in stock. 


Although this will in some instances re¬ 
sult in some surplus springs, the resulting 
economies ensure that there is no increase 
in price. 

The keys can be supplied with both sides 
locking or non-locking, or with one side 
locking and other side non-locking. The 
switches are toggle action types and lock¬ 
ing is achieved by a compression spring 
housed in a central bush holding against 
the load of the contact spring. 

For keys which are non-locking on one 
side, a special toggle plate is used to change 
the direction of the force, so that the cam 
returns to normal on release of the pres¬ 
sure. When a completely non-locking key 
is required, a special toggle plate is fitted 
and the cam is centralised by a small com¬ 
pression spring fitted between cam and 
frame. 

A feature of the key movement is that 
the handle and operating mechanism pivot 
on two pins instead of on a single spindle. 
These two pivots limit the arc of the 
movement and establish a relationship be¬ 
tween the pivot and cam lifting faces which 
virtually eliminates wear of the moulded 
comb. They also positively centralise lever 
and cam in the unoperated position and 
effectively prevent the contacts operating on 
overthrow when restoring the key to nor¬ 
mal. 

Further details on the switches can be 
obtained from Ducon Industries Ltd., P.O. 
Box 2, Villawood, N.S.W. B 
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gating again con¬ 
trolled by either 
pushing buttons or 
electrical signals. 

The input sensitivity 
in this mode is the 
same as for fre¬ 
quency measurement. 

For all modes of operation the registra¬ 
tion is displayed only at the termination of 
counting. This results in appreciable “dead 
time” on some ranges, and somewhat limits 
the usefulness of the instrument in the ran¬ 
dom pulse counting mode. Although 
storage-type display would be necessary to 
improve the dead time, a relatively minor 
modification would allow optional con¬ 
tinuous display in the random counting 
mode, and in the opinion of this reviewer 
this would be a worthwhile improvement. 

The SA.7548 is a 10-times prescaler unit 
which extends the upper measuring fre¬ 
quency of the basic counter to 30MHz. It 
may also be used to extend the range of 
other counters, having an input frequency 


of the two instruments proved convenient 
and reasonably foolproof in operation. The 
only minor criticisms which we could make 
are (a) the lack of the continuous display 
option mentioned above and (b) the lack 
of decimal point display, which would make 
readout a little more convenient. 

Price of the basic SA.7535 Counter is 
quoted at $720 plus tax, and of the SA.7548 
Frequency Divider $248 plus tax. All 
inquiries regarding these and other Racal 
instruments may be directed to the manu¬ 
facturer at 75-77 Chandos Street, Crow’s 
Nest, N.S.W.—(J.R.) q 












MAKE YOUR OWN FROM AN INSTROL KIT 


Built . . . 


A phrase that means equip¬ 
ment specially tailored to your 
needs whether it is a console in 
timber or sheetmetal or a 
bracket to hold a component. 


We are specialists in close tolerance work for the communications 
industry in light engineering, sheetmetal, timber or plastics. If your 
problem involves one or more of these fields, it will pay you to see us— 
WE COULD HAVE THE ANSWER. 


SCEL PTY. LTD. 


BOX 63 N1DDRIE 
TELEPHONE: 379-7743 

A DIVISION OF SCOPE LABORATORIES 


| We cater for all "Playmaster" designs from "ELECTRONICS Australia." Our kits contain ALL 




BROADWAY ELECTRONICS PTY 


LTD 


BUILDING, CNR. BROADWAY 
(Opp. Grace Bros.} 

Phone: 211-4224, 211-4244, 211-4213 


No. Ill NEW PROGRAM SOURCE 5 

TUNER (with Magic Eye) 

Kit of parts. $39.00 | 

Built and tested. $53.00 | 

8 

No. 114 Tuner with RF Stage and Magic | 
Eye 

Kit of Parts . $47.00 

Built and Tested. $71.80 

NO. 4 STEREO AMPLIFIER 

Kit of Parts . .. $73.00 

Built and tested .. .. $93.80 


No. 108 STEREOGRAM 

Kit of parts . .' . . . . 
Built and Tested . . 


$69.80 

$90.50 


TEST EQUIPMENT KITS 

We cater for ail special components, metal 
work, meters, etc., for most test Instruments 
designed by “Electronics Australia.” Sehd 
precise details of your requirements, and we 
will post quote by return. 


MICROPHONE CATALOGUE. Just printed 
— our new free microphone catalogue 
and price list, detailing a wide range of 
various makes and models. The range 
Includes types suitable for P.A. work, 
tape recording, stage work, etc. Send 
for your free copy. 


CANNON CONNECTORS. Full range of 
these high quality audio connectors always 
available ex-stock. Detailed price list 
available. 


INSTROL & OXFORD METALWORK. De¬ 
tailed price list available for all instrol 
and Oxford metalwork and labels. 

COMPONENT PARTS. 

We carry a wide range of electronic com¬ 
ponents and can supply ex-stock, parts 
for mest “ELECTRONICS Australia" (and 
“R. TV & H.“) circuits. All best quality 
brands such as Ferguson, Ducon, Philips, 
Soldering Irons by Scope, Robinson and 
Adcola, Hl-Stab 1 per cent resistors, etc., 
etc. We will gladly quote if you send us 
a detailed list of your requirements. 


best quality components, precisely to specification. 


INSTROL-PLAYMASTER 
No. 106 Amp./Tuner 


Kit of parts. $96.50 

Built and tested.$117.30 


TRANSISTORISED IGNITION 

(“R. TV & H.“ March. 1964) 

Kit Of parts. $34.65 

Rofo Coll 6v or 12v. $10.70 

Postage 50c. 
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MEW HIGH PERFORMANCE 
20SS0R OSCILLOSCOPE 


The laboratory oscilloscope pictured is the 
Model CDU 1 10, a recent release by the well- 
known Brit'sh firm Cossor Instruments Ltd. 
It was sent to our laboratory for review by the 
local agents for Cossor, -Hawker de Havilland 
Australia Pty. Ltd. 


The CDU 110 is a general purpose, medium 
bandwidth instrument in which transistors 
nd Nuvistors are used throughout to 
chieve a high reliability. It accepts plug-in 
ertical preamp modules, of which three 
ypes are currently available: a single-trace 
nit (CAM 110), a dual trace unit 
CAM 111) and a differential input unit 
CAM 112). 

The basic instrument features a 5 in 
petangular-faccd single-gun PDA tube 
berating from 4KV and giving a bright, 
harp display over an area measuring 

x lOcM. A filter graticule is fitted, and 
here is adjustable scale illumination. 

The instrument is attractively finished, 
dth brushed-metal panel and control knobs 
/nd deep-blue wrinkle-finish side panels. 
)verall dimensions are lOtin x 13in x 18in, 
/ith weight a modest 301b. The case is pro- 
ided with an extending leather carrying 
landle and a retractable tilting prop. 

The main vertical deflection amplifier of 
he instrument has a response of DC to 
reater than 25MHz. It includes a wound 
lelay line giving a signal delay of 180nS 
ubsequent to trigger take-off, for observa- 
ion of the leading edge of a wave-form. 

The single-trace plug-in bos a bandwidth 
ff DC to better than 20MHz at all 
ensitivities, with a rise-time of 20nS 
naximum. Input sensitivity is adjustable from 
imV/cM to 20V/cM in 12 steps with 
-2-5 range ratios. A variable control may 
>e used to reduce the sensitivity by a 
factor of up to 2.5. Input impedance is 
M shunted by 37pF, and input coupling 
hay be either AC or DC. The signal may 
:>e inverted using a slide switch. 

The dual-trace plug-in has two channels 
vhich are identical in performance to the 
jingle-trace unit. A function switch selects 
me of five possible modes of operation, 
he modes being “CH 1 ONLY,” ‘‘OH 2 
ONLY,” ”1 and 2 ALTERNATELY,” 
T AND 2 ADDED,” and “CHOPPED.” 
n the last-named mode the chopping 
frequency is 500KHz. 

The differential plug-in has a bandwidth 
of DC to 1 MHz at all sensitivities. Input 
sensitivity is adjustable from 500uV/cM 
to 2V/cM, again in 1-2-5 range ratios. 
Input impedance is 1M shunted by 30pF, 
tnd either input may be earthed if required. 
Input coupling may be AC or DC coupled, 
and common mode rejection is 10,000 to 1 
for signals of less than 10V peak. 

The horizontal deflection amplifier of the 
instrument has a bandwidth of DC to 
3 MHz minimum. Sensitivity is 1.5V/cM 
or 0.3V/cM using the 5X magnifier 
facility, using direct input. A fixed attenu¬ 
ator may be connected in series with the 
external input to give corresponding sensi¬ 
tivities of 15V/cM and 3V/cM. Input 
impedance is 1M shunted by 26pF, and 
icoupling to external inputs may be either 
AC or DC. 

The time-base sweep-range is from 
200nS/cM to 500mS/cM in 20 calibrated 
3 p.c. ranges using the 1-2-5 range ratio. 
Sweep rates are also continuously variable 
2.5:1 in uncalibrated mode. The 5X magnifi¬ 
cation facility extends the fastest sweep 
speed to 40nS/cM at an accuracy of 
5 p.c. 


At right is the 
CDU 110 com¬ 
plete with CAM 
111 dual-trace 
plug-in, with the 
internal construc¬ 
tion of the latter 
shown below. 


Small panel lamps indicate to the operator 
when the time-base is operating in either 
uncalibrated mode or with 5X magnifi¬ 
cation. 

Single-sweep facilities are provided for 
photographic use (the graticule and hood 
may be removed to allow attachment of a 
camera adapter). Reset is via a small button 
on the front panel or the closure of a 
pair of remote contacts connected to a 
miniature front-panel jack. A small lamp 
indicates the primed condition. 

Sweep triggering may be internal, external 
or from the mains. Trigger sensitivity is 
4mM ir. f emal or 200mV external, from DC 
to 25MHz. Trigger slope and level are 
adjusted using a centre-zero control, and 
correspond to an external trigger voltage 


range of — 20V to 4- 20V. Trigger coupling 
may be AC, “AC fast,” or DC. 

Sweep delay is provided, in four decade 
ranges covering the delay range lOuS — 
lOOmS continuously. Front panel outputs 
are provided for the timebase output (25V, 
DC coupled, 10K imp.) and the gating 
output (4.5V, DC coupled, 10K imp.). 

The instrument provides on the front 
panel a range of amplitude calibration sig¬ 
nals, derived from an internal square-wave 
generator operating at a nominal IKHz. 
Voltages of amplitude 50V, 5V, 500mV, 
50mV and 25mV peak-to-peak are provided, 
together with a current loop passing 5mA 
for the calibration of transformer-type cur¬ 
rent probes. Accuracy of the voltages is 
3 p.c., and of the current 2 p.c. 

Provision for intensity or “Z axis” madu- 
lation is provided by a rear-panel connector. 
Coupling is via a capacitor, and 20V are 
required to fully modulate the trace. 

Power consumption of the instrument is 
110 watts, and the supply frequency may 
be anywhere from 48—440Hz. Rear-panel 
selectors allow the instrument to be con¬ 
nected to mains voltages of from 95-130V 
or 190-260V, as required. 

Examined and tested in our laboratory, 
the CDU 110 proved itself a most impres¬ 
sive instrument. Both the styling and con- 

< Continued on Page 129) 


TEL-LEIGH-TUBES 

Tel-Leigh-Tubes have pleasure in introducing “Golden View” tubes at a most 
competitive price. 

These tubes are fully reconditioned and rescreened and are acceptable by 
insurance companies. 

Broken necked, marked or discoloured screened tubes are acceptable for 
exchange (Ion-burn excepted). 

ALL SIZES IN STOCK — INCLUDING LAMINATED TUBES 

“Tel-Leigh-Tubes” the top-quality regunned tubes are also available. 

All tubes as advertised are first-quality and are guaranteed for 12 months. 


Same day delivery service, j 


TEL-LEIGH-TUBES. 51 REUSS STREET, LEICHHARDT, SYDNEY, H.S.W. 

Country and Interstate customers: Please rail old tubes to Petersham Station . 


ELECTRONICS Australia, April, 7967 


127 














































New 


MSP SHELF 
ENCLOSURE 
DESIGN 



with full 
featuring 


bass and treble performance 



SPEAKERS 



M.S.P.’s new bass reflex shelf enclosure is the 
right choice for applications where big perform¬ 
ance is required yet space is limited by cost or 
styling. 

This unit features a low resonance Hi-Flux 8" 
(52873/8TAC/15) bass to mid range speaker & 
4" (52874/4MBC/15) curvilinear tweeter. Alter¬ 
natively a single Hi-Flux 8" (52855/8TACX/15) 
twin cone speaker may be used. If speaker 
8TACX/15 is to be used the tweeter baffle 
aperture and crossover network are not required. 


PRICE: 


Postage 


M.S.P. Speaker 52873/8TAC/1 5 
M.S.P. Speaker 52874/4MBC/15 
M.S.P. Speaker 52855/8TACX/15 
.75 M.H. Inductor 53940-001 


$7.35 ($0.60) 

$5.35 ($0.50) 

$8.40 ($0.60) 

$1.47 ($0.35) 


MANUFACTURERS SPECIAL 
PRODUCTS PTY. LTD. 20233 

47 YORK ST., SYDNEY. 


AVAILABLE AS CABINET ONLY OR AS 
COMPLETELY BUILT & TESTED UNITS 
IN OILED TEAK, WALNUT & QUEENS¬ 
LAND MAPLE, OR AS COMPONENTS 
ONLY. 

SYDNEY: George Brown & Co. Pty. Ltd., 267 
Clarence St., 29-7031; Broadway Electronics 
Pty. Ltd., 206 Broadway, 211-4224. RIVER- 
WOOD: Electronic Parts Pty. Ltd., 106 Belmore 
Rd., 533-1277. HABERFIELD: Classic Radio 
Service, 245 Parramatta Rd., 71-2145. HURL- 
STONE PARK: Albert Wright Radio Service, 
795 New Canterbury Rd, 55-2696. ADELAIDE: 
Newton McLaren Ltd, 82 Gilbert St, 51-0111. 
BRISBANE: Chandlers Ltd, Albert and Char¬ 
lotte St, 31-0341. HOBART: Amalgamated 
Wireless (Australasia) Ltd, 123 Murray St, 
3-3836. LAUNCESTON: Amalgamated Wireless 
(Australasia) Ltd, 42 Frederick St, 2-1804. 
MELBOURNE: Radio Parts Pty. Ltd, 562 
Spencer St, 30-1251; J. H. Magrath & Co. Pty. 
Ltd, 208 Little Lonsdale St, 32-3731. PERTH: 
Atkins (W.A.) Ltd, 894 Hay St, 21-0101; Carlyle 
& Co. (1959) Pty. Ltd, 1-9 Milligan St, 21-9331. 

AND FROM ALL RECOGNISED M.S.P. DISTRIBUTORS 
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:rol facilities give evidence of thoughtful and 
realistic design, and result in a high order 
of operating convenience. 

Performance was of a very high standard, 
and as far as we were able to determine 
were equal to the manufacturer’s specifica¬ 
tions given earlier. 

Features Which we found worthy of speci¬ 
fic mention were (a) the exceptionally bright 
and sharp trace, whose qualities were 
maintained right up to the highest sweep 
speeds; (b) the timebase triggering stability,— 
and the easily adjusted sweep delay; (c) 
the panel lamps indicating the current mode 
of timebase operation; (d) the sturdy but 
relatively lightweight construction, with 
panels easily removable for convenience in 
servicing; and lastly but by no means less 


importantly (e) the well-designed and most 
comprehensive kit of test leads and probes, 
which would make an excellent accessory 
to any high-quality laboratory instrument. 

In short, the CDU 110 is definitely in 
the “upper crust” of laboratory oscilloscopes 
and for the price asked would appear to 
give excelllent value for money. 

The price quoted for the instrument com¬ 
plete with CAM 111 dual-trace plug-in and 
probe kit is $1,050, duty free and exclusive 
of Sales Tax. Prices of individual units 
and other combinations are available on 
application to the Electronics Sales Depart¬ 
ment, Hawker de Havilland Australia Pty. 
Ltd., at Box 30, P.O., Bankstown, N.S.W. 
(J.R). 


EDDYSTONE 990S UHF RECEIVER 


Something rather special in the way of communications receivers was 
recently submitted to us for examination: The Eddystone model 990S 
all solid state UHF receiver, covering from 230 to 870MHz in two 

bands. 


These specifications alone are worthy of 
note, but the model 990S offers a lot 
more than just UHF coverage. It has 
several additional features which would be 
particularly valuable to communications en¬ 
gineers wishing to monitor or test UHF 
channels, whether for sound — AM or 
FM — or TV. 

The combination of all solid state and 
printed wiring techniques results in a rugged 
construction which should give a high order 
of reliability under either laboratory or 
field conditions. It may be operated from 
either the mains or a 12V DC source. Its 
low current consumption (365mA max.) 
under the latter conditions, make it ideally 
suited to field work. 


conjunction with the AM detector, can pro¬ 
vide a bandwidth of 20Hz to 5MHz. 

The set has its own built-in speaker, but 
outlets are also provided for an external 
speaker, headphones, and remote (600 ohm) 
line. 

The gain of both the RF and IF systems 
may be varied by means of panel controls. 
The controls are 10 position switches, each 
position representing approximately 3dB on 
the RF control and 6dB on the IF control. 
These facilities are interconnected with a 
“MANUAL-AGC” switch so that they are 
operative only when the latter is in the 
“MANUAL” position. 

The AGC system itself has a further 


SPRAGUE 

■ ■ ■. 

THE MARK OF RELIABILITY 



Sole Australian Representative 

D. R. Johnston and Co. Pty. Ltd. 

Suite 14, "Stanhill 33”, 
Queens Road, Melbourne. 



The IF channel (36.5MHz) provides either 
a 1MHz or 6MHz bandwidth (1MHz only 
for FM) and there is access to both the 
input and the output of the IF system. 
Access to the input allows external convert¬ 
ers to be employed, either to extend the 
range of the receiver, to provide single 
channel operation, or simultaneous recep¬ 
tion of a pre-selected channel and any chan¬ 
nel selected by the receiver proper. 

Access to the output of the IF channel 
may be used to provide many additional 
functions, including a panoramic display 
as provided by an auxiliary device, the 
EP17R Panoramic Display Unit. 

The tuning dial employs a spring-loaded 
split gear system with a reduction ratio of 
approximately 100:1, and is flywheel loaded 
to facilitate rapid movement across the 
band. Three scales are provided, two cali¬ 
brated directly in MHz. The third is a 
logging scale, calibrated arbitrarily 0-5000 
in steps of 100, with a further sub-division 
on the tuning knob, which is directly ca'i- 
brated 0-100 

A built-in crystal calibrator pro¬ 
vides modulated marker signals at 50MHz 
intervals and there is provision to correct 
the dial calibration by means of a panel 
control which shifts the cursor relative to 
the drive mechanism. 

As well as the normal audio amplifier 
following the AM and FM detectors, there 
is a video amplifier which, when used in 


panel control, enabling either a long or 
short time constant to be selected. 

Checked in our own workshop, the 990S 
proved to be an extremely well made and 
well-designed receiver, completely in keeping 
with the high standard one would expect 
from this manufacturer. 

The tuning mechanism is a pleasure to 
use. being virtually free from backlash and 
delightfully smooth. The flywheel allows one 
to cover large sections of the band with 
a single spin of the knob. 

Our “on-air” tests were restricted by the 
limited aerial facilities available and the 
intermittent nature of signals in this range. 
Nevertheless, those signals which were avail¬ 
able were tuned with no more effort than 
one would use on the broadcast band. 
This, in itself, indicates the advanced state 
of the art which this receiver represents. 
All controls functioned exactly as mtended 
and the complete receiver would seem to 
be ideal for the specialist applications'for 
which it is designed. 

Price of the receiver is $1134.80, plus 
25 p.c. sales tax where applicable. 

Units are available ex-stock from the Mel¬ 
bourne office of R. H. Cunningham Pty. 
Ltd., Australian agents for Eddystone pro¬ 
ducts. Further enquiries may be directed to 
either their Melbourne office—608 Collins 
St.—their Sydney office—64 Alfred St., Mil- 
sons Point—or their agents in other capital 
cities. (P.G.W.) 

ELECTRONICS 


TELEPHONE 26-1381—TELEGRAMS 
& CABLES "VIATON", MELBOURNE 


ALWAYS RELY ON »,D.S. 

SPECIAL FOR APRIL 


1. Packs of Resistors, Conden¬ 
sers. Ideal for serviceman. 

50c. 

2. VT2 Panel Meters, 3” x 2i” 
face. 

0-lmA, $4.62, plus 12i% 
sales-tax. 

S O-100/uA, $5.80, plus 12*% 
sales-tax. 

0-500/xA, $4.80, plus 121% 
sales-tax. 

3. VT3 Panel Meters, 2” x 2” face. 
0-lmA, $4.14, plus 12*% sales-tax. 

0-1 00m A, $5.34, plus 12*% sales-tax. 
0-5 00m A, $4.33, plus 12*% sales-tax. 
4. VT4 Panel Meters, H” x H”. 
0-lmA, $4.00, plus 12*% sales-tax. 

0-500mA, $4.27, plus 12*% sales-tax. 
5. T.E.22D Audio Generator. 

Range Sine Wave . . 20-200,000 c.p.s. 
Square Wave .... 20-150,000 c.p.s. 
$35.00, plus 121% sales-tax. 

6. Grid Dip Meter, TE-18, 360 Kc. to 
220 M/c. 

$31.70, plus 12i% sales-tax. 

Suppliers of all Radio and TV Components 
Meter and Multimeters 
H200 Multimeter 


CT500 Multimeter 


£5/12/6 Net 
$11.25 
£6/9/4 Net 
$12.93 


The Independent Wholesaler 
RADIO DESPATCH SERVICE, 
Radio and Electrical distributors, 
869 GEORGE STREET, SYDNEY. 

Cnr. George and Harris Streets. 
Phone 211-0816, 211-0191 
Open Saturday mornings, 


Australia, April, 1967 
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PTY. LTD. 


OT PROBLEMS ? COSTLY RECA_ 

DISSATISFIED CUSTOMERS? CUT PROFITS? 

ENJOY COMPLETE CUSTOMER SATISFACTION 
FROM FITTING GENUINE 
TELECOMPONENTS PARTS 


(A division of Ferris Industries Ltd.) 752 Pittwater Road, Brookvale, N.S.W. 


STOCKED BY FERRIS BROS. PTY. LIMITED. Sydney: S3 0221. Melbourne: 42 3141. Brisbane: 69 4344. Canberra: 9 0325. Wagga: 3898. 
Townsville: 3444. Rockhampton: 4041. SYDNEY: Universal Car Radios Pty. Ltd. 35 4358 and 74 1486. General Accessories Pty. Ltd. 73 0211. 
Standard Components Pty. Ltd. 68 3254. Lawrence & Hanson Electrical Pty. Ltd. 69 4041 and 43 2277. Electrical Parts Pty. Ltd. 560 7566. 
George Brown & Co. Pty. Ltd. 29 7031. Mellor Bros. 74 9478. NEWCASTLE: Martin de Launay Pty. Ltd. 2 4741. WOLLONGONG: Martin do 
Launay Pty. Ltd. 2 6020. MELBOURNE: Television Replacements. 34 1225. Radio Parts Pty. Ltd. 30 1251. Douglas Radio Co. 211 1698. 
Warburton Franki Industries (Melb.) Pty. Ltd. 69 0151. General Accessories Pty. Ltd. 69 0300. BRISBANE: General Accessories Pty. Ltd. 
2 3093. Telcon Aust. Pty. Ltd. 36 0766 and 91 1217. TOWNSVILLE: General Accessories Pty. Ltd. 6061. W.A.: Todco Pty. Ltd. 21 2561. Carlyle 
& Co. (1959) Pty. Ltd. 21 9331. S.A.: Tyquin Distributors Pty. Ltd. 57 8153. Telcon Australia Pty. Ltd. 51 6341. MT. GAMBIER: Stewart Day. 
2 3889. TASMANIA: W. & G. Genders Pty. Ltd., Launceston, Devonport, Hobart and Burnie. 54 



95 YORK STREET, 
SYDNEY N.S.W. 
Telephone 29-3767 


PETER SHALLEY 


ELECTRONICS 

JUST BIHIND NOCK ANO KIRBY 


CONTACT MKI. 

Now new improved model 
with 

• 14 TRANSISTORS 

• LONGER AERIAL 

• MICROPHONE SOCKET 

• EXT. 12v. SOCKET 

• GREATER RANGE 

• NEW CIRCUITRY 

• BATTERY METER 

• STILL ONLY $116 ea. 


We will gladly check the power output of your present unit free 
of charge, and we will let you see what our instruments show. If 
your unit is down on efficiency, we will quote to re-align and tune 
it, or offer you a replacement with a liberal trade-in. Nowhere else 
can you see such a complete range of Transceivers, all P.M.S. 
approved, from $18 each. 




SPECIALS 

1 Watt CB2 

$70ea 

1 Watt TRCH2 

$75eo 

1 Watt CONTACT $90ea 

100MW TOKAI 

$39ea 

10OMW TC9 

$45ea 

100MW TCI 1 

$55ea 

lOOMW STR64 

$35ea 

lOOM TR105 

$30ea 

lOOMW WT400 

$18ea 

The above are 

but a 

few of our as 

new 

Demonstrators 


__J 
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TRADE RELEASES—IN BRIEF 


ALLIED CAFACITORS PTY. LTD. 
have completed negotiations with Mikasa 
Seimitsu Kogyo Co. Ltd., of Tokyo, for the 
manufacturing rights of ceramic disc 
capacitors. 

Mikasa Seimitsu Kogyo Co. Ltd. was 
founded in 1953 to specialise in the manu¬ 
facture of disc ceramic capacitors for 
consumer products, measuring instruments, 
computers and communication equipment. 
At present seven to eight million ceramic 
capacitors are being produced per month 
in their four factories, two in Tokyo, one 
in Okaya and one in Nagoya. 

Allied Capacitors will eventually manu¬ 
facture and market through Ferris Bros. 
Pty. Ltd a complete range of ceramic disc 
capacitors, especially thin sheet disc ceramic 
capaoitors for low voltage applications. 
Type EM Discaps rated at 50V and Type 
MD Discaps rated at 500V are now avail¬ 
able from all Ferris branches and repre¬ 
sentatives, ex stock, in the following values: 

Type BM: .01, .02, .05. O.luF. 

Type MD: .001, .0022, .0033, .0047, .01, 
.02uF. 

Further details can be obtained from 
Allied Capacitors Pty. Ltd., 752 Pittw’ater 
Road, Brookvale, N.S.W. 

CHANNEL MASTER DIVISION of 
Ferris Bros, has added a number of new 
items to its range of master antenna TV 
system accessories. 

Model 7008 Hi-Q low band trap 
(50-108MHz) and Model 1009 Hi-Q high 
band trap (174-216MHz) are for the attenu¬ 
ation of unwanted signals. Both models 
consist of two resonant circuits independ¬ 
ently adjustable by means of precision 
vernier dial. The units are housed in a grey- 
enamelled metal case measuring 5 x 4 x 3in 
provided with wall-mounting brackets. 
Maximum attenuation is 60dB. Insertion 
loss is .5dB. The retail price of both 
types is $69.90. 

Model 7005 (Low Band) and Model 7006 


sources into a common transmission line. 
Alternatively they may be used as frequency 
selective splitters. The low band type is 
suitable for Channels 0-5 and the high 
band type for Channels 6-11. Retail prices: 
Model 7005—$37; Model 7006—$38. 

Model 7170 Variable Attenuator is a 
75-ohm VHF attenuator variable over 
0-21 dB in 3dB steps in the frequency range 


20-220MHz. Maximum insertion loss is 
5dB. Retail price—$14.90. 

Channel Master also has a new range 
of flush-mounted outlets available in three 
different isolation values (12, 17 and 24dB), 
surface mount splitters and line drop taps, 
and termination plug. Full details and prices 
of these items can be obtained from the 
Channel Master head office at 752 Pitt- 
water Road, Brookvale, N.S.W. 

PYE INDUSTRIES LTD* has announced 
that Australian equity in the company 
would not be disturbed as a result of thp 
U.K. shareholders’ acceptance of Philips 
Electronic Holdings Ltd. takeover of Pye 
of Cambridge Ltd. Such changes as may 
come should be of benefit to tne company 
and its Australian shareholders. Pye would 
not only gain access to Philips’ worldwide 
research and development facilities, but also 
to a source of new funds which would 
become available for additional expansion. 

INDEVA INDUSTRIAL DEVELOP¬ 
MENT ASSOCIATES PTY. LTD., of 24 
Bellevue Road. Bellevue Hill, N.S.W.. advise 
that two new instruments manufactured 
by Baur of Austria are now available. 

Type VMO 50 Phase Angle Meter is a 
self-contained instrument which indicates, 
with an accuracy to 0.2 per cent, phase 
angle by means of a CR tube. The distri¬ 
butor states that notwithstanding the high 
accuracy, the instrument is robust, portable 
and suitable for field use. 

Type PGO 60 Oil Tester is olaimed to be 
the first test generator with semi-automatic 
or fully automatic test cycle and digital 
indication of flash-over voltages. Baur also 
manufacture high-voitage test generators. 

COMTEL INTERNATIONAL (VIC.) 
PTY, LTD., of 17 Rokeby Street, Colling- 
wood, Victoria, phone 44-4478, has been 
appointed Australasian distributor for the 
Rendar range of jacks, plugs, sockets and 
connectors, as supplied to the British armed 
services. Leaflets are available describing 
the Rendar range which is now being made 
available in Australia. 

EMERSON AND CUMING, INC., of 
Canton, Massachusetts, U.S.A., has added 
to its Eccomold series of transfer moulding 
compounds a group of epoxy powders with 
properties which they claim were never 
before available for transfer moulding. The 
new range includes: 

Eccomold HD-llOT—a high thermal con- 



An architect's proposed plan for the new factory and office premises to 
be built for Ratal Electronics Pty . Ltd. on a five-acre site located in Victoria 
Road, Ryde, N.S.W. The total floor space of the engineering laboratory , 
factory and administrative centre will be 45,000 sq. ft. The new building 
is in * line with the company's decision to expand its manufacturing and 
and laboratory facilities and to develop its range of electronic products. 



SIMPLE 
ELECTRONIC 
PROJECTS 
YOU CAN 
BUILD NOWI 

How would you like to make a 2-tran- 
sistor Radio, an Intercom Unit, a Burg¬ 
lar Alarm, Electronic Thermometer, 
Stereo Headphone Amplifier, Short 
Wave Radio, Electric Fence or any one 
of 60 exciting, easy-to*build projects? 
IT’S EASY THE S.E.W. KIT WAY. 
♦ All Kits Transistorised and use special 
printed Circuit Boards. 


HEW 

RELEASE 

6 Transistor Radio 
Kit, complete. 
Incl. Instruction 
manual—$17. Incl. 
Tax. 

Wired and Tested 
$19. 



TRANSISTOR MODULES 

Unit 1. 10/20 Am- 
plifier, 10 Watt into 
1.5 Ohms 20-20 kc/s 
12V supply, $15, 
Plus Tax, OR 3 
Watt, $9. Plus Tax. 

Unit 13. 10 Watt 
RMS Continuous. 15 
lOhms, 40V Supply, $21. Pius Tax. Also 
25W, 35K, 75W, RMS Amplifiers, 8 
Ohms. From $44. Plus Tax. 




Unit 10A TRANSISTORISED. 
Tuners: Bandwidth 8 Kc/s 
With Power Supply $23 plus Tax. 
With RF Stage $33 plus Tax. 


TAPE RECORDER KITS 
Unit 14. TAPE PRE-AMPLIFIER. 
Unit 15. 60 kc/s Push/Pull Transistor¬ 
ised Bias Oscillator Module. 

Unit 16. Transistor Tape Recording 
Amplifier Module. Used with Unit 14. 
12V Transistorised P.A. Amplifiers from 
3W to 50W, $9,50. Pius Tax. 


SPEAKER UNITS 

MULLARD 

PLAYMASTER AWA 
From $27. 




$114.50. 


PLAYMASTER 
No. 106 Stereo 
Amplifier Tuner 


TRANSISTORS AND DIODES AT 
SPECIAL PRICES. 

BC107, $1; AF114, 95c; AC125, 90c; 
BC108, 90c; AF1115, 95c; 2N301, $2.50; 
BC109, $1.30; AF116. 90c; OC74, 95c. 
ALSO COMPONENTS, TAPE, FILMS, 
etc. 

Send S.A.E. for Details and List. 


S. E. WILLIS TRADING (0. 

38 RIVERSDAUE RD„ CAMBER- 
WILL, E.6., VICTORIA. 82-5787, 
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Instrumentation by 


Electrical thermometers. 
Pyrometers. 

Insulaition ./testers. 

Multimeters. 

Reverse current relays. 

Sensitive relays min 10 microamps. 
Education and teaching equipment, 


Mining test instruments. 
Thermostats. 

Switchboard pattern clocks. 
Contact making meters. 
Control units for Automation 
Special equipment to order. 


Panel Mounting Meters. 
Switchboard Meters. 
Portable & Bench Meters, 
Wattmeters, Varmeters. 
Frequency Meters. 

Power Factor Meters. 
Synchroscopes. 


WE'RE SORRY 

Due to an overwhelming demand on our 
famous "University Model MV A 4" we regret 
the delay in meeting your orders — 
Remember, the best is worth waiting for . 


REPRESENTATIVES 


W.A.: Atkins (W.A.) Ltd.. 

894 Hay Street. Perth. W A. 
S.A.: George Procter. 

52 Gawler Place. Adelaide. S A 
VPC.: Eastern Instruments Service 
Pty. Ltd.. 38 Milton Pde . 
Malvern. S.E.4, Melbourne. 


QLD.: Keith Percy & Co. Pty. Ltd 
Box 1478V, G.P.O., Brisbane. Qld. 

TAS.: W. P. Martin and Company, 
188 Collins Street. Hobart; 
and 134 Cambridge Street. 
Launceston. 


106 BELMORE ROAD, RIVERW00D, N.S.W. 

Telephones: 53-0644 (5 lines) 

felegraphie Addresj: "Raquip," Sydney 


AUSTRALIA'S LEADING MANUFACTURER OF ELECTRICAL INSTRUMENTS (A UNIT OF INSTROL) 


- - — .. .— - -- - - ' .. . . 

WILLIS HAMMER TYPE DIE PUNCHES 



WILLIS Hammer Type Die Punches are made to precise sizes 
for use in industry wherever a clean, round hole is wanted. 
Designed to punch down to 14 gauge steel. Centre remnant re¬ 
moved with a flick of the hand. Can be used in die press. Special 
sizes made to order at slight additional cost. 

TRADE ENQUIRIES INVITED 


Size 

Price 

3/8 inch .... 

$2.40 

7/16 inch . . . 

2.40 

i inch . 

2.60 

5/8 inch .... 

2.60 

11/16 inch . . 

2.80 

£ inch . 

3.00 

13/16 inch . . 

3.20 

7/8 inch .... 

3.80 


Size 

Price 

1 inch . 

. $3.80 

1-1/16 inch . 

4.00 

1-1/8 inch .. 

4.00 

1-3/16 inch . 

5.00 

1 1 inch . .. . 

. 5.20 

1-5/16 inch . 

5.20 

1-3/8 inch . . 

5.60 

1-7/16 inch . 

5.80 


Size Price 

1 i inch .... $6.00 

1-5/8 inch . . 6.40 

1* inch . 7.20 

1- 7/8 inch . . 8.00 

2 inch . 8.40 

2- 1/16 inch . 8.60 

2-1/8 inch .. 9.00 

2-3/16 inch . 9.40 


Size Price 

2i inch .... $9.60 
2-5/16 inch . 9.60 

2-3/8 inch . . 10.40 

2i inch. 11.00 

2i inch .... 12.40 

3 inch . 13.40 

31 inch . 15.80 

3} inch . 18.20 


WILLIAM WILLIS 4 CO. PTY. LTD. 


430 ELIZABETH STREET, MELBOURNE, C.I., VICTORIA 


Phone 34-6539 
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luctivity encapsulating material for use 
vhere good heat dissipation is desired. 

Eccomold SC-4 IT—a pure grade en- 
;aosulant designed for semi-conductor ap¬ 
plication, which features high thermal con- 
luctivity and temperature capabilities to 600 
leerees F. 

Eccomold LD-80T—an encaDsulant which 
:ontains hollow silica microspheres to give 
ow density material particularly useful in 
urborne applications. 

Eccomold M-100T—a magnetic moulding 
Powder with higft attenuation over the full 
wcrowave frequency range, useful for 
noulding waveguide terminations, attenuat¬ 
ors and loads. 

Eccomold 20T—a low pressure, long flow, 
oigh strength encapsulant for coils and 
:ransformers, which can withstand thermal 
<hock without failure. 

Inquiries should be addressed to the Aus¬ 
tralian agents, Wm. J. McLellan and Co. 
Ltd., The Crescent, Kingsgrove, N.S.W, 

BRAUN A.G., the West German manu¬ 
facturer of high-quality household appli¬ 
ances, is to establish a company in Aus¬ 
tralia, which will trade as Braun Australia 
Pty. Ltd. The new company is to be 
formed in association with Distributors Cor¬ 
poration pty. Ltd., of Melbourne, who will 
distribute Braun products in Australia. Mr 
Tony Osborne, managing director of Dis¬ 
tributors Corporation, will be managing dir¬ 
ector of the new company. 

Braun Australia Pty. Ltd. plans to estab¬ 
lish its own manufacturing plant but has 
not yet selected a site. The new plant 
will be in either Melbourne or Sydney. Ser¬ 
vice and spare parts divisions will also be 
established in all States. 

FOXBORO PTY. LTD. is expanding its 
factory area at Lilydale, Victoria, to pro¬ 
vide additional space for control-panel 
manufacture. Plant capacity will be trebled 
to cope with rising demand in Australia and 
from the export market. 

Mr John A. Street, the company’s nation¬ 
al sales manager, recently returned from an 
international sales managers’ conference 
held bv the parent comnany at Foxboro, 
Massachusetts, U.S.A. There he was able 
to study the latest developments in process 
control and instrumentation, also a new 
management structure designed by Foxboro 
for world-wide application. The company 
cxneots such a system will be useful in 
solving problems arising from the tendency 
of modern technologies to spread beyond 
national boundaries. 

THE MARCONI COMPANY LTD., of 

Chelmsford, England, has appointed Mr 
S. E. Clark manager of its International 
Division. Mr Clark has been with Marconi 
since 1946, principally with the company’s 



Mr S. E. Clark. 


Radar Division, Mr Clark has travelled to 
virtually every country in the world, in¬ 
cluding Australia, on company business, 
since he was appointed overseas manager 
of International Division in 1963. 

PLESSEY COMPANY LTD. has an¬ 
nounced in London the appointment of 
Field Marshal Lord Harding as chairman, 
and of Mr John Clark as deputy chairman. 
Mr Clark will continue as the company’s 
managing director and chief executive. 

Lord Harding joined the Plessey board 
in 1962, and was appointed deputy chair¬ 


man in May,. 1964. He was formerly chief 
of the Imperial General Staff and Governor 
of Cyprus. He replaces the late Lord Kil- 
muir who was chairman of Plessey from 
January, 1963, until his death last January. 

FERRIS BROS. PTY. LTD. is now mar¬ 
keting the Channel Master solid state TV 
distribution amplifier Model CM7035, which 
will accept a wide range of input voltages 
over all Australian channels, including chan¬ 
nel 5A. The company says the CM7035 
can be operated under most adverse con¬ 
ditions, such as for weak-signal amplifica¬ 
tions in locations near strong local trans¬ 
mitters. without overload and cross-modula¬ 
tion effects. Operation is from 240V mains, 
and the inbuilt power supply is capable of 
supplying extra power for a masthead 
amplifier. 



The unit is constructed on a solid metal 
chassis, and has a grey plastic cover. It 
is provided with both 75 and 300-ohm 
input and output connectors, and is capable 
of delivering an output power in excess of 
30 milliwatts with a voltage gain of about 
15dB. 

Also available is the Ferris Channel Mas¬ 
ter Model CM7043 tandem amplifier, a 
combination of the Model CM7035 operat¬ 
ing as main amplifier and power supply 
and a new masthead mounted booster 
coupled to the main amplifier through a 
75-ohm co-axial cable. 

Retail prices are: Model CM7035—$89; 
Model CM7043—$135. Further details can 
be obtained from the comoanv’s head office 
at 752 Pittwater Road, Brookvale, N.S.W. 

FAIRCHILD AUSTRALIA PTY. LTD. 

announces that Mr A. G. Furse has been 
appointed Senior Applications Engineer. 
Prior to joining Fairchild, he held a senior 

S )sition in the development laboratory at 
ucon. Earlier in his career with Ducon. 
he worked in the applications laboratory on 
semiconductors, piezoelectrics and ferrites. 

CONTROL DATA AUSTRALIA PTY. 
LTD. is marketing a medium scale data 
processing system in a complete package 
known as the 3150 System. It is a self- 
contained, mass-storage oriented computing 
configuration, designed to satisfy commer¬ 
cial data Drocessing requirements as well 
as scientific and engineering applica¬ 
tions. The system includes a central pro¬ 
cessor with desk console, typewriter, 16K 
memory with a cycle time of 1.7uS, two 
12-bit channels, one 24-bit channel, peri¬ 
pheral controller electronics, one 1200 card 
per minute reader, two disc storage drives 
with two disc packs and one 300 line 
per minute printer. 

Inquiries should be addressed to the com¬ 
pany’s offices at 598 St. Kilda Road, Mei- 
oourne, Victoria. 

Wm. J. McLELLAN and CO. PTY. LTD. 

advise that the new Dymo M20 iin 
Tapewriter is now available in kit form 
which includes 10 rolls of vinyl tape and 
an extra embossing wheel in a plastic 
carrying case, for the new low price of 
$60.65, including tax. 

The range of embossing wheels now 
stocked provide for two letter sizes, 7/32in 
and iin; two types of spacing between 
letters; technical character wheel; vertical 
labels. Tape can be supplied in two 
widths, 3/8in and iin. 

Further details can be obtained from the 
company’s head office at The Crescent. 
Kingsgrove, N.S.W. S3 


LIKE TO 

improve your 
mathematics 

... increase 
your I.Q. score 

by 20 points? 


DO ALL THIS AND MORE 



EDUCATIONAL STIMULATING 
AND LOTS OF FUN TOO! 


$8.75 Post Paid 

ON SETS (The Game of Set Theory) big 30- 
game kit introduces the fundamental concepts 
of "New Math" by a fresh and stimulating 
approach. Only' one of the series of six Math¬ 
ematical Games ranging from $2.95 to $12.75. 
designed by Yale professors for those who 
enjoy brain-to brain combat and to help you 
slice through many problems in education, in 
business, in life. 

Send $8.75 for ON-SETS today and receive 
catalogue of all the other games plus FREE 
146-page catalogue of 100’s more Educational, 
Scientific items now available in Australia. 

Just arrived! 

ULTRA VIOLET 

BLACK LIGHT KITS FOR 

® EXPERIMENTERS 

• H 08 BY & SCIENCE « ROCKHOUNDS 

Huge Range of exciting kits and acces¬ 
sories can be used for • Identification and 
examination of fluorescent minerals * Mining 
and prospecting fluorescent minerals • Writ¬ 
ing invisible messages • Fluorescent chemistry 
• Fluorescent chromatography • Fluorescent 
wood collections • Blackboard visual demon¬ 
strations • Fluorescent photography • Study 
of phosphorescence • Painting of fluorescent 
pictures » Fluorescent and tagged postal 
stamps • Fluorescent signs • Detect forgeries 
and alterations • Criminology • Medicine 

Send 4c stamp now for full details and price 
list Please indicate subjects you are interested 
in. 

MODERN SCIENCE SUPPLIES 

Dept. ES Box 1702, O.P.O. SYDNEY 

or inspect at 85 William St.. Sydney. 31 3922 
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choose your hi-fi equip¬ 
ment from the compre¬ 
hensive range of PEAK 
turntables, record play¬ 
ers, speakers, miniature 

. 

speaker systems, head¬ 
phones and amplifiers. 






solo Adelaide brisbane 

australtan hobart melbourne 
agents perth Sydney 


mmi 




mm 


the brand you can trust 
for long life, high quality 
performance, attrac- 
tive appearance to 
match any decor • 
stocked and sold by 
leading resellers in all 
states 


wm* 



LDTRING 


BRINGS YOU THE 
INCOMPARABLE PICO SOTS 


The 30TS is a precision soldering tool. It has been 
developed for the modern production line and tech¬ 
nician, and proves to be a universal tool for the 
entire radio, telephony and electronics industry. 


This is due to its optimum thermal and physical 
characteristics. 

Here are some of these: — Watts: 30; Weight: 2 \ 
ozs.; Max. tip temp.: 410°C; Heating time: 1.8 mins. 


Write or call for illustrated leaflet. 


Manufactured under licence 

LOTRING AGENCIES 

ADELAIDE BRISBANE 

C. J. HUMPHRIES NEIL ROBINSON AGENCIES 

248 Gillies Street 838 Oxley Road, Cormda 

MELBOURNE PERTH 

CORNELIUS b BALLANTYNE PTY. LTD. 0. F. GAMBLE PTY. LTD. 

42-44 Little Lakobe Street 888 Hay Street 


MatsoiJ 

AUTOMOTIVE INDUSTRIES Pty. Ltd. 
Beresford Avenue, Greenacre, N.S.W. 
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Emergency Communications in Tasmania 

The disastrous bushfires around Hobart in early February 
called for the establishment of emergency communication 

services. 

By Pierce Healy, VK2APQ* 


During the disastrous bushfires that sur¬ 
rounded Hobart in February, four amateurs 
lost all their possessions and others may 
have also suffered some losses. 

With normal communication services 
completely disrupted, amateur radio operat¬ 
ors were called upon and did a sterling 
job in assisting the authorities to provide 
essential emergency communication links. 

A complete story of the work done was 
not to hand when these notes were com¬ 
piled. However, as. the writer will be in 
Hobart at Easter, attending the Federal 
Convention of the Wireless Institute of 
Australia, it is hoped to be able to give 
details of the work and services performed, 
in next month’s issue. 

The Federal Executive of the W.I.A. 
with the concurrence of State divisions 
has inaugurated a relief fund for the vic¬ 
tims of the bushfires and all amateurs are 
invited to contribute. 

Donations should be sent to: 

Wireless Institute of Australia 
Tasmanian Fire Disaster Appeal, 

P.O. Box 36, East Melbourne, Victoria. 

Donations should be accompanied by a 
letter set out as follows: 

To Hon. Treasurer: 

Please find herewith Cheque/Postal Note 
for the sum of $. being my con¬ 

tribution to the Tasmanian Fire Disaster 
Appeal. 

Name . Call Sign . 

Postal Address . 

GHOST PROJECT 

In the January, 1966, issue of these notes 
details were given of the projected Global 
Horizontal Sounding Technique (GHOST) 
project. Balloons carrying radio trans¬ 
mitters, were to be released from Christ¬ 
church, New Zealand, for the purpose of 
studying and developing a global weather 
forecasting system. 

In a recent edition of an American publi¬ 
cation “Electronics,” the following report 
was given on the progress made. “On April 
10, 1966, a GHOST balloon completed the 
first non-stop around-the-world flight ever 
made by a balloon. The flight took 10 
days, clipping 70 days off Phileas Fogg’s 
fictional record. 

“After it was launched at Christchurch, 
New Zealand, the seven-foot-diameter sphere 
rose to a preselected altitude of 40,000 feet. 
Propelled by air currents, 'it drifted across 
the South Pacific, South America, the South 
Atlantic and Australia, before passing north 
of New Zealand, over the Fiji Islands, to 
complete the circuit. 


’News and notes of Divisional and Club 
activities submitted for Inclusion in 
these columns should be forwarded 
direct to Pierce Healy, 69 Taylor St., 
Bankstown, N.S.W. 


“Its progress around the southern hemis¬ 
phere Was tracked by stations in New Zea¬ 
land, Mauritius Island, Australia, South 
America and Africa. It made six trips 
around the world in 74 days before radio 
contact was lost. Other GHOST balloons 
have remained aloft for more than six 
months and one has circled the earth 17 
times. 

“The southern hemisphere, with its vast 
expanses of ocean, serves as a huge test 
range for the GHOST program. When the 
first tests were made in 1964 in Japan, 
only short flights were possible — the bal¬ 
loons had to be equipped with timed cut- 
down devices to make sure they would not 
overfly Iron Curtain countries. 

“Long flights are essential in the test 
program. The balloons’ telemetry can be 
checked out quickly and their ability to 
stop rising ait a preselected altitude can be 
verified by radar. But long flights are vital 
to determine the life expectancy of the bal¬ 
loons and equipment. 

“Life expectancy of the balloons is un¬ 
certain because the design is new. These 
are superpressure balloons, not the con¬ 
ventional zero-pressure balloons whose alti¬ 
tude is regulated by releasing or jettisoning 
gas to counteract for gas expansion in the 
daytime and contraction at night. 

“The GHOST balloons are only partially 
inflated w'ith helium; they rise until the 
helium fully distends the balloons and the 
density of the balloon and its payload 
equals that of the atmosphere at the desig¬ 
nated altitude. Thus the balloons float 
at a constant-density — or approximately 
constant atmospheric pressure altitude — 
providing a good starting point for the 
analysis of atmospheric data. 

“Nearly 50 balloons were launched be¬ 
tween March and August, when bad weather, 
short days and other problems curtailed the 
flights. Those flights were made at density 
levels of 500 and 200 millibars — roughly 
18,000 and 40,000 feet. The 200 millibar 
balloons have set the longevity records; the 
longest a 500 millibar balloon stayed aloft 
was 19 days. Icing probably contributed to 
the shorter life of the 500 millibar bal¬ 
loons.” 

OVERSEAS VISIT * 

Keith Howard, VK2AKX, has recently 
returned from a short tour of the Far East 
during which he visited Japan, Hong Kong, 
the Republic of China and the Philippines. 
During his stay in Japan he was entertained 
by several amateurs, among them Tadao, 
JA1WMS and Dave, KA2DW. By courtesy 
of the Japanese amateur operators, who 
made elaborate arrangements to entertain 
him in lavish style, he was able to make 
contact with several Australian stations. 

Keith has remarked on the high standard 
of activity of radio amateurs in Japan. 
Even in remote country areas there always 
seems to be a cubical quad or a six-metre 
beam, rigged, at times, in most unusual 
places. He also reports that many Japanese 
amateurs build their own equipment despite 

ELECTRONICS 


the very cheap, but excellent, commercial 
gear which is available. 

It is interesting to note that, with careful 
buying at some of the radio emporia, it is 
possible to construct very efficient equip¬ 
ment at a fraction of the cost of factory- 
built models. Keith classes Japan as a 
paradise for young radio enthusiasts and 
hundreds of schoolboys may be seen daily 
crowding the radio stores to buy the highly 
developed components of the industry at 
almost give-away prices. 

Another interesting fact recorded was 
that the growth of amateur radio in Japan 
is almost astronomical. In the official list¬ 
ings of the J.A.R.L., over 800 new calls 
were added to the total during December 
1966. Amateurs are able to use the facilities 
of the giant Tokyo Tower where the 
J.A.R.L. has installed beacon transmitters. 
The huge structure dominates the Tokyo 
skyline, soaring 1000ft above the ground' 
and providing a home for practically all 
TV, FM and public utility aerials for 
services on the Kanto plain. 

RUMANIAN DX AWARDS 

The “YO-BZ” Worked Balkans Peace 
Zone Award, issued by the Rumania Cen¬ 
tral Commission of Radio Sport is issued 
in three classes for contacts made after 
January 1, 1960, in accordance with the 
following rules: 

(a) European stations must carry two-way 
contacts with the minimum number of coun¬ 
tries and districts as follows: 

Class I—6 countries and 18 distrists. 

Class 2—5 countries and 15 districts. 

Class 3—4 countries and 12 districts. 

Including a minimum of 6 YO districts. ’ 

(b) Stations outside Europe: 

Class 1—5 countries and 10 districts. 

Class 2—4 countries and 8 districts. 

Class 3—3 countries and 6 districts 

including a minimum of 3 YO districts. 

Balkanic countries and districts considered 
for this award are: 

DISTRICTS 
LZ1, LZ2 
SV 
SV 
SV 

TA (European part) 

ZA 

Y02, Y03, Y04, Y05, 
Y06, Y07, Y08, Y09, 
YU1, YU2, YU3, YU4, 
YU5, YU6. 

SWISS COURT RULING 

In “Region 1 Bulletin,” details of a court 
ruling in relation to the erection of amateur, 
or SWL aerials was recorded. It appears 
that in a small village in Switzerland, near 
Thun, a rule had been adopted that amateurs 
or shortwave listeners who wanted to erect 
a wire aerials must first seek permission 
from the village and give full details, in¬ 
cluding submission of diagrams certified by 
an engineer. 

Since aesthetic considerations were para¬ 
mount, but the ordinance did not include 
television aerials, the amateur radio 
society, the Union Schweiz Kurzwelien- 
Amateure took the matter to court and 
won the case. 

A part of the court's ruling was: “To 
apply such terms only to radio amateur 
aerials is plainly arbitrary and violates the 
basic rights of equality of our citizens.” 
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COUNTRIES 
f. Bulgaria 

2. Greece 

3. Crete 

4. Dodecanese 

5. Turkey 

6. Albania 

7. Rumania 

8. Yugoslavia 



















IMPROVED BATTERY SAVER KIT 

4'/j, 4 or ? volt*. Replaces transistor 
battery powar input 240 volt* A.C. Maxi¬ 
mum milliamps 100. Hum-frea operation. 
Size 3'/jin I. x i'/jin w. x I'/jin h. No. 
657, $6.50 (post 10c). 


Write for blue- 


parts. 


Order by Mail Order, Portal Note or Money Order (add port.), direct to— 

RADIO PTY. LTD., 651 FOREST ROAD, BEXLEY. N.S.W. 58-3491, 58-5385 


EW IMPROVED 
30 WATT 


12v. AH Transistor 
P.A. AMPLIFIER 

No. 598—Complete Kit of part* to 
smallest screw. $57. No. 656 — 

Wired ready to operate/ $60. Freight 
extra. Size: 6in w. x 3in h. x 8^in 
d. Weight 6}lb. 


MAGNETIC STEREO PRE-AMP 

In SMv. out 
500Mv. Bass 
} and treble 18 
D.B. Kit No. 
| 700C, $29. 

Wired ready for 
use. $31. Post¬ 
age 30c. 

COILS _ &"TF 7 rT5i' Kc 

Aer, R.F. osc. and IF's . .. $1.70 ea. 
Ferrite Aer . $2. 

Pottage 10c. Write for details and prico 
No. 265 Universal Tape OSC coil, $6. 


STEREO 


MULLARD 12 TRANSISTOR 

5 watt x 5 watt. 

Distortion ’2 of 1%. Frequency re¬ 
sponse 30 cycles to 18Kc. Output 15 
ohm speaker. 

12in Ig. x 7in d x 4in h. 

Pre-Amplifier kit No. 616C $26.00 
2—5w Main Amplifiers No. 

675C . $34.00 

1—5w Power supply No. 681 C $16.00 
Steel chassis, plated No. 649 5 2.50 

COMPLETE KITS. nuts, screws*! 
etc. No. 471C. 


Wired and tested. Nr 
<- ■ ■ 


$78.50 


PRINTED CIRCUITS 

From your drawings. Price: $10 set up charge plus 30c for 
each print 5 sq. in. and under. For prints over 5 sq. in., add 
2c per sq. in. Drilling, plating, coding, price on application. 


R.e.s. 

towPffrt-' COMPLETE 
DO IT 

coH$mc/ro/vf 






p r/ OM . 


V 


YOURSELF 

KITS 


• No expensive test equipment • Everything fits. 
1964 RF Transporta 7. Complete kit—No. 640: $43.50. 
Portable car radio, identical to 640 above, plus extra switch 
and car coil, etc. No. 642: $46. 

(Write for booklet on 640 and 442.) 


HI-FI BROADCAST 
TUNER UNIT 

4 TRANSISTORS 

R.F.. mixer, IF.. pwr. dectr. 
stages. Adjustable aerial coup¬ 
ling. Will fit any dial drum size. 
Supplied as illustrated. No. 
659C. $24. Wired and tested. 

No. 659D, $1.50 extra. Printed 
circuit No. 659. $2.50. 

Size 6in Ig. x 3’4in w. x 2’4in 
h. 

Postage 10c. Write for blueprint 
list of parts. 


PERSONAL PORTABLES 

Range 30 miles, 200 2 TRANSISTORS 

with short aerial 
and earth. Ear¬ 
piece only, no 
speaker. Wired 
ready to use, No. 

666D, $10. 

Postage 20c. 

Do-it-yourself kit, 

No. 666C, on app. 

1 TRANSISTOR—1 DIODE 
582 Do-it-yourself kit .. $5, post. 10c. 
593 Wired ready to operate, $6, post. 
10c. 


NEW PRINTED CIRCUITS 

Part No. 

675 HI-FI FIVE WATT amplifier $2.50 

684 Preamp. Electronics 65 P.IO .. $2.50 

685 Preamp.—Electronics 65/PI2A $2.50 

686 Preamp.—Electronics 65/PI2B $2.50 

690 Philips 10-watt amp. $2.50 

695 Electronic flash E.A. $2.50 

700 5Mv. pre-amp. stereo .. .. $3.00 

703 Mullard 7-watt stereo .. .. $3.00 

704 67 P2 pre-amp. .$2.50 

591 30 W.P.A. Amplifier .. .. $3.50 
606 Mullard 10/10 Stereo, pr. .. $6.50 
669 R. and H. Tape Recorder .. . $3.20 

Many others. Write for full list. 
Sales Tax included. Pottage 10c. We 
can supply any R.H. Printed Circuit*. 


NEW AUDIO^AMPUFIE^ 

4 trensliton. - - - 1 - ~ ~ 

1 2 or 1 watt. 

Small size: cab¬ 
inet 3" x 2" x 
1" plastic. Suit¬ 
able crystal P./ 
up. Intercom., 
microphone rad¬ 
io. etc. (9 volt) _ 

Do-it-yourself kit 665, $10 (Pott 10c). 
Wired ready for use, 665D; $11.50. 


NEW TRANSISTOR PREAMP KITS: 

LOW IMP. input 2 trans. 672C $4.50 

Wired ready for use, 472D.$8 

HIGH IMP. silicon 2 tran. 680C $6.50 

Wired ready for use. 680D.$8 

‘ IIGH IMP. silicon 3 tran. 682C .. $* 

SIZE 3 x 2 x lin 2 req. for Stereo. 
r W-J ready for use. 682D .. .. $9.50 
Postage 10c each. Write for data. 



QUALITY 


CABINETS TO 


- aHjg fo*- CABINETS 

Speaker Enclosures Built to Suit Manufacturer's 
Specifications. Minibox as Featured in Mullard 
Outlook April 1966. Speaker Baffles and Backs. 
Removable in All Cases. Keyed Mitre Corners. 

All Front Edges Veneered. 

YOUR REQUIREMENTS 

and Guaranteed 


in Maple, 

W.l- 

nut, Teak, 

Vict- 

oria BlacVwood, 

etc. 



Call or write 




Trade enquiries welcome 































































REGION 1 PLAN 

After revision at the Region 1 conference 
field at Opatija, Yugoslavia last year, the 
•European Band-sharing Plan” which has 
3een a voluntary agreement since 1953, now 
eads: 

CW only: 3.5MHz-3.7MHz; 7.0MHz- 

7.04MHz; 14.0MHz-14.1MHz; 21.0MHz- 

21.15MHz and 28.0MHz-28.2MHz. 

CW and phone: 3.6MHz-3.8MHz; 
7.04 M H z-7.1 M H z: 14.1 MHz-14.35MHz; 

21.15MHz-21.45MHz and 28.2MHz— 
29.7MHz. 

RTTY: To use frequencies around 

14.09MHz. 

The VHF committee at the conference 
submitted a plan for the 144MHz band as 
'ollows: 

144.0MHz-144.15MHz reserved for CW, 
Jxcept when a satellite or other translator 
is active. 

144.1MHz-144.15MHz may also be used 
for SSB. 

144.15MHz-145.85MHz, any mode may 
be used. 

145.85MHz-145.95MHz reserved for 
satellites and stratospheric translators. 

145.95MHz-146.0MHz reserved for 
beacons and special services. 

LUC. LICENCE FIGURES 

The latest licence figures just received 
for United Kingdom amateur stations were 
slated as follow's: 

[‘A” Licences 11,857 

“B” Licences 456 (G8/3, UHF only) 

rA/TV” Licences 176 (G6/3, UHF only) 

Mobile Licences 2,170 


W.I.A. Activities! 

During February, the Federal President 
|of the W.I.A., Max Hull, VK3ZS, and the 
Federal Secretary Peter Williams, VK3IZ, 
visited Sydney to discuss w'ith the Council 
of the New South Wales Division, aspects 
of the pro-posed Federal Constitution. A 
meeting was held at the Wireless Institute 
Centre, Crow’s Nest. From the discussions, 
it is expected that the remaining points 
holding up final agreement will be resolved. 

Following the discussions that took place 
[regarding the proposed constitution for the 
Federal Corporate body of the W.T.A., 
Max Hull and Tom O’Donnell, VK20D, 
New South Wales Division President, dis¬ 
cussed several aspects of amateur radio in 
Australia today. 

A recording of the discussion was trans¬ 
mitted over the New South Wales divi¬ 
sion station VK2WI 

The following is a transcript of the main 
points of the discussion. 

After expressing the pleasure of the New 
South Wales division council in having the 
Federal President and Federal Secretary in 
Sydney to discuss the proposed constitution, 
Tom O’Donnell asked:— 

“Could you give us some information 
on the position concerning the thoughts 
that are paramount in our minds at the 
moment—the bushfires in Tasmania?” 

“Well, the whole situation in Tasmania 
of course blew up quite rapidly and all 
communication services w-ere well and truly 
disrupted and there were quite of lot of 
problems for the people of Tasmania, par¬ 
ticularly in Hobart and its surrounding 
suburbs. 

“We, of course, have been very con¬ 
scious ol! this since four amateurs have 
lost their belongings, homes and equipment. 
At Federal Executive level we have decided 
that we should open a ‘bushfire relief fund’ 
and call it the W.I.A. Bushfire Relief Fund. 
1 will be very, very happy if any amateur 
in New South Wales and other States could 
donate a few cents or even a dollar. We 


don’t ask for any great sum of money, 
but if you could afford just something 
we would be very happy if you would post 
it down to the Federal Executive, W.I.A., 
P.O. Box 36, East Melbourne, and we will 
see that it is forwarded to Tasmania in 
due course.” 

N.S.W. President: “Thank you very much 
Max. It is very nice to hear that Federal 
Executive have this very important ameli¬ 
oration fund in mind for the victims of the 
Tasmanian fires. The New South Wales 
Division has already voted an initial sum 
of ten dollars towards the bush fire relief 
fund and we expect in the near future that 
we shall be considering further donations. 

“Now one other important thing and 
which is probably the most important thing 
surrounding the future of the Amateur 
Service is the I.T.U. fund. Max what infor¬ 
mation have you for us?” 

Federal President: “Well, the I.T.U. Fund 
has been going along very well, Tom, except 
that we are a little disturbed that some of 
the bigger divisions, and 1 am afraid that 
this also includes your division, have not 
subscribed the quota which the Federal 
Council agreed upon a couple of years ago 
at a Federal Convention. 

“So, I would like you to encourage mem¬ 
bers — those who have not subscribed — to 
make a donation. We don’t ask for a lot 
of money from individual members, but 
collectively we do have to find quite a lot 
of money if we are to represent the Ama¬ 
teur Service for Region III adequately at 
future I.T.U. Conferences. 

“I suppose most of the members will 
remember at the last conference at Geneva, 
in 1959, we sent the late John Moyle. 
VK2JU, and he did a wonderful job. It 
is probably difficult for the general mem¬ 
bership to understand what goes on at top 
level, but I can assure you that there is very 
severe pressure against the amateur bands 
all over the world. If perhaps I could speak 
on this a little later I would he 
happy to do so.” 

N.S.W. President: “In the New South 
Wales division we have constantly pressed 
for donations to the I.T.U. Fund. In our 
N.S.W. Bulletin this has been a constant 
feature and, in addition, many of our 
branches have consistently forwarded small 
and sometimes large amounts towards the 
fund. Most certainly I, as president, com¬ 
mend the fund as this will inevitably help 
the amateur service in the future. 

“Max, the discussion concerning the 
I.T.U. fund immediately raises a very salient 
point — what is the future of amateur 
radio?” 

Federal President: “Well Tom I would 
very much like to be able to answer that 
concisely, but I am afraid that I will not 
be able to do so in a short discussion like 
this. But, I am quite frankly concerned about 
the future of amateur radio, in fact I have 
been ever since receiving reports from John 
Moyle in Geneva in 1959. There are a lot 
of other societies, particularly in Region I 
and Region II and the International Ama¬ 
teur Radio Union, of which the W.I.A. is 
a signatory member, now also becoming 
quite concerned about the pressures, parti¬ 
cularly from Asian countries who are re¬ 
quiring services. 

“In Region III of course these countries 
are closely related to Australia geographi¬ 
cally. Of course, they want more frequen¬ 
cies and they are also adding to the number 
of members at the I.T.U. who are going 
to vote with reference to frequency alloca¬ 
tions. This is where I see the danger and 
in fact, I saw it in 1959. This is being ex¬ 
pressed very volubly by the International 
Amateur Radio Union. 

“John Moyle, on his return from Geneva 
in 1959, reported that he felt that 
the I.A.R.U. was an ineffectual organisation, 
inasmuch that they aooeared not to be 
doing very much or taking very strong act¬ 
ion in defence of amateur radio. John 
even discussed with me the possibility of 
trying to shift the headquarters of the 
I.A.R.U. to Australia. He was prepared to 
be the secretary of it at that time and I 


“OXFORD" 


RADIO CHASSIS 

INSTRUMENT 

CASES 

PRINTED AND 
ENGRAVED PANELS 

SPECIAL 

METALWORK 


STEREO PUBLIC ADDRESS AMP. 

Chassis Cover & Printed Panel 

ELECTRONIC FLASH SUPPLY 

Case Only 

AUTOMATIC LAMP DIMMER 

Case & Printed Panel 

21-2 S.S.B. TRANSMITTER 

Case, Chassis & Engraved Panel 
(When drawings available) 

SQUARE-WAVE GENERATOR IMHz 

Case, Chassis, Printed Panel 


An distributors carry the 
full range 


VICTORIA: 

A. H. Nicholls & Co.. 
510 Bridge Road, 
Richmond. 


WEST. AUSTRALIA: 
Pakbar Ptv. Ltd., 
Guthrie Street, 
Osborne Park. 


SOUTH AUSTRALIA: 
Gerard and Goodman 
Ltd., 

192 Rundle Street, 
Adelaide. 

QUEENSLAND: 

D. Irvine & Co., 

401 Georse Street. 
Brisbane. 


TASMANIA: 
Homecrafts-Tasmanla. 
199 Collins Street. 
Hobart. 


HEATING SYSTEMS 

PTY. LTD. 

24-32 O'RIORDAN STREET, 
ALEXANDRIA, N.S.W. 

Phones: 69-3764, 69-7616 
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STOCK TRANSFORMERS 
for Popular Projects! 


PROJECT 


PT5891 Z3239 OT4005 (2 req’d) 
PT1992 Suitable Speaker Trans, 
from A & R Range. 

PT5991 

PT5990 

PT1940 

T1889 

Z3040 

K5/15 (2 req’d) 

PT5786 

PT2150 

PT5890 

Z3200 (2 req’d) 

23212 

PT5755 

PT2150 

PT2062 

Z3040 

OT E7 15 

PT5721 

PTTD19 (2 req’d) 

PT2150 (for AC Supply) 

PT2150 (for AC Supply) 

PT5890 

PT5890 

PT1993 

OT E7 15 

PT1993 

PT5890 

PT5890 


Stereo Public Address Amplifier 
3 Band Receiver with Switched Coils 


MINIWATT DIGEST 
AUG. SEPT. 1966 
OUTLOOK MAY-JUNE 1966 
ELECT. AUST. JUNE 1966 
ELECT. AUST. JUNE 1966 


Electronic Photo Cell Circuits 
3 Watt Transistor Stereo Amp. 
Regulated Power Supply 
Basic Stereo Amplifier 


A Battery Charger for your Car 
1966 R-C Bridge 

THREE Band Short Wave Converter 


ELEC. AUST. MAY 1966 
ELEC. AUST. MAY 1966 
ELEC. AUST. MAY 1966 
ELEC. AUST. APRIL 1966 
OUTLOOK JULY-AUG. 1965 
OUTLOOK JAN.-FEB. 1966 
ELEC. AUST. APRIL 1966 
ELEC. AUST. APRIL 1966 


Twin 5 Watt Class A Transistor Stereo Amp, 


Protected DC Supply 
3 Band Double Change Receiver 


Paymaster 113 Stereo Power Amp. 


A Four Channel Audio Mixer 
Playmaster 112 Transistor Control Unit 
The 1966 Vacuum Tube Voltmeter 
A Two Band Short Wave Converter 
A Simple Public Address Amp. 


Playmaster Program Source 
A Powered Monitor for Radio Systems 
A Practical Photographic Timer 

Available from all leading Stockists l 


Come to — 


Convoy 


FOR THE BEST VALUE 
IN SOUND SYSTEMS 

449 KENT ST. (Near Town Hall) 29-6475 


SEE-HEAR, LEADING MAKES OF TURNTABL ES, AMPLIFIERS, SPEAKERS, RECORDERS 



TRIO Model 400E. the most impressionable 
solid state amplifier, yet at a moderate 
price. 32 watts R.M.S, each channel. UltU 
mate in controls and appearance at only 


Model 41U, 12 watts R.M.S. per channel, 
bass, treble controls: loudness, tape moni¬ 
tor. Luxury quality sound at a budget $12#. 
Ate' J rl 2^ 26 with Tuner $182,60. Trio. 
W81 E, 2X32 watts R.M.S. $199.75. 



FISHER FROM U.S.A. 


Incomparable cxcltinR sound makes Fisher 
X101D a world leader. Every possible con¬ 
trol, tape monitor. and CENTRE 
SPEAKER for wall-to-wall sound. Hear 
it with famous Fisher speaker systems, 
then buy at $296. 


CONVOY offers the discriminating buyer, 
or the beginner, unique value and the 
chance to trade up on old equipment to 
superb systems at little cost. If you 
bought at Convoy, there's an extra trade- 
in value waiting. We do not handle un¬ 
wanted surplus lines, which have no trade- 
in value. 



SELECTED COMPLETE SYSTEM 


GOODMANS Maxamp 30, amplifier, 
1009SK turntable/changer, Shure 
Magnetic Cartridge, 2 Wharfcdalc 
8RS DD in 1 cu. ft. teak enclosures, 
tested and guaranteed $405. 


Dual 

M44G 

Super 

Fully 


SONY TC 900 Portable Tape Recorder with 
exclusive Sony quality, automatic record: 
built-in A.C. 240, high quality mic. and 
tone control: $102, 



SONY TC 260, the new form of Tape Re¬ 
corder/ Amplifier system, made up of the 
250A tape deck and a 5 x 2 watt solid 
state Amplifier, complete with Bass and 
Treble controls, separate speakers (also for 
quadradial sound) $359. Use as complete 
Amplifier with Turntable $ 40 . 



PROFESSIONAL AKAI X335. The most 
amazing professional Tape Recorder with 
every available feature including famous 
Crossflcld bias, 3 motors, automatic 2-way 
play, 25 watt per channel. Remote arm¬ 
chair control. 
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was prepared to join him in whatever ad¬ 
ministration was required. 

“However, it is true to say today that they 
that they huve awakened to the fact of the 
pressure and this will be discussed at the 
Federal Convention in Hobart at Easter. 
They have taken a very, very strong look 
at world alfairs, so much so that they ure 
sending representatives around the world. 
Wc are anticipating that the present presi¬ 
dent of the A.R.R.L. will be in Australia at 
the end of February or the beginning of 
March and we are writing immediately to 
see if he can arrange his itinerary in such a 
way that he could be present at the Hobart 
convention. 

“I feel that this would be a wonderful 
opportunity for him not just to speak to 
the Federal Executive, but to meet the 
Federal representatives of all the divisions. 

“You know, of course, that Wayne Green 
travelled out here to Australia before last 
Christmas and we had the opportunity of 
meeting him. He made many points that 
are parallel with the problem that the 
l.A.R.U. is now looking at, this up-growth 
of Asian countries, the requirement of fre¬ 
quencies, their voting power at international 
conventions. I can only say very strongly 
to members that while amateur radio goes 
complacently along in Australia, behind the 
scenes there are very, very severe pressures. 
Amateur societies overseas arc realising that 
there is a tremendous danger to our bands 
and we just cannot be complacent about it.’* 

New South Wales President: “Thank you, 
Max. This particular, point regarding com¬ 
placency and danger to the bands 1 empha¬ 
sised both on the air personally as well 
as at the recent convention dinner. 
Amateurs should take heed, and please 
utilise the bands.” 

Federal President: “That is very import¬ 
ant, Tom. When I listen on the 7MHz 
band some nights, I hear people say, ‘Oh 
well, it is not good working on 7 MHz 
band because it is cluttered up with commer¬ 
cials.’ But to my mind, during the time 
of contests this proves to be reasonably 
untrue. Certainly we do still get interfer¬ 
ence, but I think if we don’t populate 
this band and try and put our signals over 
the top of these commercials, at the next 
l.T.U. conference they are going to say, 
‘Well, the amateurs are not using this band,’ 
and there is a danger that we may lose it. 

“This view is being expressed overseas, 
too. I think it is very important that we 
use not only the 7MHz band, but all 
bands. It is most important. I would like 
to see more activity on the 160-metre band, 
for instunce. It is a useful band for cross¬ 
town talking and even long distance. A 
VK5. an ex-olHcer of the Postmaster- 
General’s Department, recently worked into 
England on 160 metre band. So there is 
quite a challenge there, although It is 
maybe old hat for some of the people 
to work down on the low frequencies these 
days. Nevertheless, for those who like the 
low frequency bands, we should encourage 
more activity in the 160-metre Held,” 

N.S.W. President: “Yes, I would empha¬ 
sise that because the 160-metrc band requires 
rather excellent antenna facilities, and in 
a limited space, there is the opportunity 
for some advanced scaled down versions 
of other types of antennas. 

“The next item I would like to ask about 
is the P.M.G. Handbook. What is happen¬ 
ing in relation to this new handbook?” 

Federal President: “Of course, as you 
have advised your members previously and 
they have no doubt read in “Amateur 
Radio,” the institute liaised very strongly 
with the P.M.G. Department and rewrote 
this handbook. Some of the major achieve¬ 
ments in releasing the mundane regula¬ 
tions, as we call them, were published in 
‘Amateur Radio.’ 

“Regarding the problem, we cannot blame 
the W.l.A. and we cannot blame the 
Postmaster-General’s Department, both these 
parties have done all the necessary work, 


but the truth of the' matter is that the 
draft is in the hands of the parliamentary 
draftsmen. 

“They have got to approve certain things. 
Some of the changes to the regulations, 
which were to the benefit of the amateur 
service, involved some amendments to the 
Broadcasting Act. This, of course, takes a 
little time, and the wheels of Government 
turn ever so slowly on these things, but, 
we do believe that its return is quite im¬ 
minent from the parliamentary draftsman’s 
department, if I can call it that, and will 
shortly be in print.” 

N.S.W. President: “Max, I would like 
to thank you for explaining and expounding 
on those four points of vital importance 
to the amateur service, and to once again 
welcome yourself and Peter to Sydney. Your 
presence here has certainly been very much 
appreciated by my council and we would 
hope that this will be one of more fre¬ 
quent visits in the future.” 

Federal President: “Thank you, Tom, it 
has been a great pleasure, to meet you 
and l <am sure that we have achieved 
something. I hope one of these days the 
finances of the institute will permit the 
Federal President, whoever he may be, to 
visit the States of Australia more regularly. 

“It is, of course, a problem, but I think 
that the drive for membership — and our 
membership is increasing — is the major 
thing. The more members we have got, 
the more finances we have. 

“No organisation can go along without 
the members. They are the ones that pro¬ 
vide the finances for expanding the institute 
as a whole. So with those few remarks, 
Tom, thank you very much for the hos¬ 
pitality and I hope it will not be too long 
before I will be up here and meet you 
again.” 


NEW SOUTH WALES 

At the February meeting of the New 
South Wales Division, Mr Knowles, an 
officer of the Overseas Telecommunication 
Commission, presented Peter Cairns with 
a “Transistor Handbook” in recognition of 
his achievement in gaining his L.A.O.C.P. ' 
while a member of a Youth Radio Scheme 
Postal Group. 

Peter, who is now a trainee technician 
with the Commission, also headed the list 
in a recent O.T.C. examination. 

HUNTER BRANCH 

A smaller than usual audience was in 
attendance at the February meeting of the 
Hunter Branch, when Jack Redman, 
VK2JE, lectured on the history, develop¬ 
ment and present techniques of the Police 
Wireless Service. 

Jack, who is employed at the Waratah 
Police Wireless Station, reminded members 
of the large number of amateurs who had 
taken part in the development of the ser¬ 
vice from the use of morse code and aerials 
in trees to the present highly developed 
network which covers practically all New 
South Wales. 

Some time was spent discussing mobile 
units and a considerable amount of equip¬ 
ment was on display, ranging from the 
early dash mounting types to modern UHF 
gear. 'The lecturer has agreed to make the 
historical material of his talk available for 
the records of the W.l.A. 

A vote of thanks proposed by Frank 
Boundy, VK2ZFX was carried by hearty 
acclamation. 

Three new call signs have appeared in 
the Branch area since the close of 1966. 
The new amateurs are Joe Waugh, VK2ZJO, 
John Bedford, VK2ZQB and Barrie Uns- 
worth. VK2BUB. Barrie was formerly 
VK2ZUB. 

Work on the new panel equipment is 


Gotinutite* NEW DELUXE 

ACCURATE 
COIL 
WINDER 

$ 13.95 

£6/19/6 

Post paid 

This new, Eesy-to-Use machine winds honeycomb, spiderweb and solenoid coils of 
various widths and diameters—aqua! in appearance to a factory job. Also suitable 
for winding chokes, transformers and filter inductors. Indicator counts number of 
turns on coil. The COILMASTER is suitable for both experimental and practical 
work. Supplied with accessories including wood spools, metal pegholders and ex¬ 
tension for making long solenoid coils, instructions included, but less coil forms and 
pegs. 

SEND REMITTANCE WITH ORDER FOR IMMEDIATE DELIVERY ANYWHERE 
TO THE SOLE AUSTRALIAN AGENTS. 



T AFAYETTE 

Al ELECTRONICS 

Divition of El.ctron Tub. Distributors Pty. Ltd. WINDSOR, S.1, VIC. 51*6362 


VICTORIAN SALES CENTRE 
AND HEAD OFFICE 
I5A WELLINGTON STREET, 
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RADIO HOUSE PTY. LTD. 

306 308 PITT ST., 6 ROYAL ARCADE AND 760 GEORGE ST., SYDNEY 


TRANSISTOR HEARING AID 

First Phone Model 3 Transistors 

This Hearing Aid is an ultra-modern 
unit. It incorporates the following out¬ 
standing features: 

Ample power and clear tone. 

Compact, smaller than a packet of 
cigarettes. 

Precision printed circuit design. 

Magnetic earphone. 

Separate Tone and Volume Controls. 

Standard size torch cell. 

Packed in a presentation case. 

New Model $31.50 

Replacement Battery only 12c. 

Postage 50c extra. 


«EW MODEL A-10 MULTIMETER 

AND SIGNAL INJECTOR 


SPECIFICATIONS: 6in x 

2*/iin scale. 

DC Voltage: 0-0.5, 2.5. 10, 
50, 250, 500, 1,000V at 
30,000 o.p.v. 

5,000 and 25,000 V at 
10,000 o.p.v. 

AC Voltage: 0-2.5. 10. 50, 
250, 500, 1.000 V at 

10.000 o.p.v. 

Volume Level In Decibels, 
DC Current: 0-50 uA. 1. 
50. 250 mA, 0-1 and 10 
amps. 

AC Current: 0-1, and 10 
amps. 

Resistance: 0-10K, 100K, 

1M, 100 Megohms. Sig¬ 
nal Injector Output Jack. 
Zenor Diode Overload 
Protection. 

Price $60.00 


Model RH-50 

Modern Design, 33 Micro Amp 
Meter. 

30,000 Ohm* per Volt D.C. 

13,000 Ohms per Volt A.C. 

1 p.c. Multiplier* and Shunt* used. 

Printed circuit. 

Clear Scale, rugged moulded 
case. 

SPECIFICATIONS 

DC Voltages: 0-0.3-1.2-3-12-30- 
120-300-600-1,200 V at 30,000 
Ohms per volt. 

AC Voltages: 0-3-12-30-120-300- 
600-1,200 V at 13,000 Ohms per 
volt. 

DC Current: 0-.06-6-60-600 mA, 
0-12 A. 

Resistance: 0-60K.-6M-60M (350, 
35K, 350K. at mid-scale). 

Decibels: minus 20 to plus 57 
dB (0 dB equals 1 mW. 600 
ohms). 

Audio Out: Capacitor in ierie» 
with AC volt ranges. 

Short Test: Internal buzzer. 

Accessory: 1 pr. heavy test leads. 


WANTED 

SALESMAN FOR OUR RADIO ELECTRICAL COUNTER 

Enquiries phone 61-3832 or write to 306 PITT STREET, SYDNEY 


SPECIAL 

PURCHASE 

Set of three 
posted $3.75 


h i 


CHROME VAN 

German screwdriver and 
pocket tester. 

1. 6-12-28 volt model auto 
test. 

2. Sparkplug tester. 

3. 110-380 volt mains tester. 

$1.25 each 


Actual Size 

"KEY LITE" $3,95 

Free. One spare mercury 
cell. 

With fob keyring, attrac¬ 
tive gold finish case. 
Simply squeeze. Illumin¬ 
ates car and house locks, 
etc. 

$4.00 Posted anywhere 


MULTIMETER TESTERS 


Price $31 (£15/10/) 

Postage 50c to $1 titra. 

Batteries: 1 (1.5V), 1 (!5V). 
Size: 3 5-16” x 6 5-16" x 2t” 
Weight: 1.41b approx. 


Model RH-31 


Model RH-31 

• 20.000 Ohms per Volt on DC. 

• 10,000 Ohms per Volt on AC. 

• 3V4" Meter, 

• 18 position selector. 

SPECIFICATIONS 

DC Voltages: 0-5-25-100-500-1000- 

5000 (20.000 Ohms/V). 

AC Voltages: 0-5-25-100-500-1000 V 
(10,000 Ohms/Volt). 

DC Current: 0-50 uA, 0-5-50-500mA. 
Resistance: 0-6K-600K, 0-6Meg-60Meg. 
(30) Ohms, 3K, 30K, 440K at 

centre scale. 

Capacitance: IOOuuF-O.OIuF, 0.002uF- 
0.3uF. 

Inductance: 20 H to 2000 H. 

Decibels: minus 20db to plus 30db 
in 2 ranges. 

Output Jack: for Audio measure¬ 
ments. 

Dimensions: (3 Va" x 5^V' x 2 3-8"). 
Weight: (23oz approx.). 

Complete with internal battery and 
testing leads with prods. 

$24.50 

Postage 50c to $1 extra. 


Model RH-5 

• High sensitivity-20,000 
Ohmi/V DC, 10.- 
000 Ohms/V AC. 

• 3in Meter. 

• Handy pocketable 
size. 

SPECIFICATIONS 

DC Voltages: 0-10-50- 
250-500-1000 V (20.- 
000 Ohms/V). 

AC Voltages: 0-10-15- 
250-500-1000 V <10.- 
000 Ohms/V). 

DC Current: 0-50uA. 0- 
5-50-500mA. 

Resistance: 0-10K, 0- 

100K, 0-lMcg, 0-10 
Meg. 

(62 Ohms, 620 Ohms, 
6.2K, 62K at centre 

scale). 

Capacitance: O.OOOluF- 

0.005UF, 0.05uF-luF. 

Decibels: minus 20db to 
plus 36db In 2 ranges. 

Dimensions: (3Viin x 

5Viln x lV4in). 

Weight: l5oz approx. 


"SUNACE" PD 401 
$ 21.00 (£ 10 / 10 /-) 
Postage 75c (7/6) 
Complete with Mike, Battery and 
Tape. 


•Price $18 (£9/-/-) 

Postage 50c to $1 extra. 

Complete with internal battery, 
testing leads with prods. 


PORTABLE TRANSISTOR 
TAPE RECORDER 


Mim 
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progressing steadily at the Westlakes Radio 
Club under the direction of Tony Mullen, 
VK2ZCT. The club has also installed a 
base station for the 146MHz FM net and 
following some modification will be put into 
use as tne WICEN control station for the 
Newcastle area. 

Des Mills VK2ZDN has convinced many 
of the young members of the club that 
VHF is the thing and with his expert 
assistance some of the boys have com¬ 
pleted their first VHF receivers. Des is a 
well known miniaiturisatiOn expert and has 
been responsible for several outstanding de¬ 
signs for equipment for use above 50MHz. 

CENTRAL COAST BRANCH 

Despite the very inclement weather, a 
very successful Field Day was held by the 
Central Coast Branch of the Wireless Insti¬ 
tute of Australia, ait Gosford, on Sunday, 
February 26th. 

Ninety-two amateurs together with their 
families and friends took the total atten¬ 
dance to more than 220, The almost con¬ 
tinual rain did not dampen the enthusiasm 
in the field events. 

The results of the contests were:— 

High Frequency Scramble: Harold Burtoft 
VK2AAH, 1st; Les Baber. VK2RJ, 2nd. 
V.H.F. Scramble: Bob Lear, VK2ASZ, 1st; 

Dick Norman, VK2ZCF, 2nd. 

7MHz Hidden Transmitter Hunt: Tony 
Mullen, VK2ZCT, 1st. 

144MHz Hidden Transmitter Hunt (a.m.), 
Paul Jackson, VK.2ZPJ, 1st; Bob Lear, 
VK2ASZ. 2nd, Phil Irvine, VK2ZPI, 
3rd. 

144MHz Hidden Transmitter Hunt (p.m), 
Dick Norman, VK2ZCF, 1st, Phil Ir¬ 
vine, VK2ZPI, 2nd; Vince O’Donnell, 
VK2ZOD, 3rd. 

Home Constructed Equipment: Small item 
— Dick Norman, VK2ZCF: Large 
Item — Barry Gerdes, VK2ZAH. 

Gent’s Quiz: Tony Mullen, VK2ZCT, 1st; 
Reg Davison, VK2ZRG, 2nd. 

The trade displays of commercial built 
equipment and the sale of disposal equip¬ 
ment were well patronised, as was the sight¬ 
seeing coach trip for the ladies. 

The catering for morning and afternoon 
tea and lunch Was a credit to the ladies’ 
committee. 

The activities of the day concluded with 
the presentation of the prizes by the N.S.W. 
Division President, Tom O’Donnell, 
VK20D. On behalf of the brandh, Lindsay 
Douglas, VK20N, expressed thanks to the 
trade houses who supported the field day 
by making available a large number of 
valuable prizes. 

The Central Coast Branch meets on the 
third Friday of each month in the School 
of Arts, Gosford, at 8 p.m. Visitors are 
always welcome. 

Persons interested in obtaining their 
amateur licence are invited to attend the 
lecture classes of the Gosford Radio Club. 
Details can be obtained by writing to Ern 
Hodgkins, Mangrove Road, Narara, or by 
attending the monthly meetings. 

QUEENSLAND 

Rising costs over the past year have made 
it necessary for the Queensland Division to 
increase its membership fees. At a general 
meeting of members held in February, the 
whole question of divisional finance was 
discussed and after several amounts had 
been proposed, the recommendation to 
council by the majority of members present 
was that the yearly membership fee for 
City Members should be set at $6. 

The full scale of fees recommended to 
council for adoption is as follows: 

City Members: $6 Including I.T.U. con- 

Country Members: $5 tribution and sub- 

Pensioners: $3 t0 

magazine. 

Student Members:$ 1.50 Including I.T.U. con- 

l a ar *• «i^ tribution but not 

Club Affiliations: $3 the magazinc . 


ALL-TIME CW OPERATING RECORDS 

A table showing the all-time records for C.W. operation in the C.Q. World- 
Wide DX Contest was published in a recent edition of “C.Q. Magazine.” For 
the contest-minded Australian amateur, the Single-Band, Single-Operator, All- 
Time Oceanian Records will be of interest when participating in future contests. 


Band 

Call Sign 

Year 

Points 

Contacts 

Zones 

Countries 

1.8MHz 

VK5NO 

1964 

6 

1 

1 

1 

3.5MHz 

ZL2GS 

1963 

4,368 

67 

12 

12 

7.0MHz 

VK3AZZ 

1962 

82,289 

459 

22 

39 

14.0MHz 

VK3ADB 

1965 

295,596 

788 

35 

91 

21.0MHz 

KH6DLF 

1959 

156,658 

720 

31 

43 

28.0MHz 

VK2JX 

1956 

16,480 

140 

16 

24 

For the 

Multi-Operator/Single-Transmittei 

• section: 




ALL 

VK5NO 

1963 

945,248 

1,119 

86 

185 


Office-bearers of the V.H.F. Group elected 
at the Annual Meeting of the Group are: 
President: Roy O’Mally VK4ZRM 

Secretary: Tom Lane VK4ZAL 

Treasurer: Royce Hazlett VK4ZRH 

When nominations closed for council for 
the year 1967-1968 only six nominations had 
been received. As this figure did not exceed 
the number set down by the constitution, 
no ballot will be held. 

The nominations received were: 

J. C. Files VK.4JF 

T. A. Lane VK4ZAL 

D. M. Portley VK4DP 

A.M. Simpson VK4ZAE 

M. Willet VK4ZMW 

A. W. Williams VK4AI 

Following the Annual General Meeting, 
office-bearers will be elected and other 
members co-opted to the remaining 
vacancies. 


TASMANIA 

The highest honour that the Institute can 
bestow on a member, that of Life Member¬ 
ship, was confered on Tom Allen, VK7AL, 
president of the Tasmanian division. 

Licensed in 1936, Tom has served for 
20, years on the council of the division. 
During this period he held the following 
offices; QSL manager, 9 years; Bulletin Dis¬ 
tribution Committee, 12 years; Broadcast 
Officer, 4 years; Vice-President, 2 years; 
and President, 7 years. 

When expressing his gratitude for such an 
honour, Tom made this comment: “I did 
not recognise my ‘record’ when it was read 
out, but, I do recognise the Institute as 
the voice of the amateur operator. I believe 
in its actions on behalf of the amateur. I 
believe that all licensees should be mem¬ 
bers and I further believe that we should 
make more effort to bring this about.” 


“A.R.’ 


BRIGHT STAR CRYSTALS 

PREFERRED BY LEADING MANUFACTURERS 
THROUGHOUT THE COUNTRY FOR— 

ACCURACY STABILITY■ ACTIVITY■ OUTPUT 

All types of Crystals Available. 

Such As DC 11, FT 243 HC 6U CRA 
B7G, HCI8U. ETC. 

TOLERANCES: 0015%, .002%, 

.003%, .005% ETC. 

Consult us for Crystals for any mobila Radio. 

Prices depend on tolerance and frequency required. 

DISCOUNT FOR QUANTITY ORDERS 



Established 36 Years 



AMATEUR AIRCRAFT and ULTRASONIC CRYSTALS also AVAILABLE 

Our new Factory employing the most modern equipment allows 
us to offer you PROMPT DELIVERY for all your CRYSTAL 

requirements. 

DEVOTED EXCLUSIVELY TO THE MANUFACTURE OF 

PIEIO ELECTRIC CRYSTALS 

Contractors to Federal and Stale Government Departments 

REPRESENTATIVES AUSTRALIA' AND NEW ZEALAND—MESSRS. CARREL & CARREL. 

BOX 2102, AUCKLAND. 


MESSRS. ATKINS (W.A.) 
LTD., 894 Hay Street, 
PERTH. 

MESSRS. A. E. HAROLD 
PTY. LTD., 123-125 
Charlotte Street, BRISBANE 


MESSRS. UNITED 
DISTRIBUTORS PTY. 
LTD., 175 Phillip Street, 
SYDNEY. 


MESSRS. LAWRENCE & 
HANSON ELECTRICAL 
(VIC.) PTY. LTD., 

34 Brisbane Street, 
HOBART, and 
29 St. John Street, 
LAUNCESTON, 
TASMANIA. 


546-5076 


BRIGHT STAR RADIO 

LOT & EILEEN ROAD, CLAYTON, VICTORIA 


546-5076 
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ZEPHYR PRODUCTS PTY, LTD 


(SOLE AGENT) 


70 BATtSfQRP HOAD, CHADSTONE, VICTORIA 


FT-502 


High Compliance tweeters 


High Compliance wide range speakers 


SPECIFICATIONS- 
Size : 50 mm (2 in.) 

♦Impedance : 8 or 16 Q 
Frequency Range: 2,000 — 20.000c/s 
Sensitivity: 100 dB 
Power: 30W max.. 8W nom. 

Dimensions: 82 x82 mm, 29 mm depth 
Magnet Weight: 193 g (6.81 oz). Ceramic 
Weight: 615 g (1^ ,bs > 

Price $8.04. 

Plus Sales Tax $1.68. 


SPECIFICATIONS 
Size : 200 mm (8 in.) 

♦Impedance : 8 or 16 0 
Resonant Frequency (f 0 ): 30—40 c/s 
Frequency Range: f 0 —2,000 c/s 
Sensitivity: 98 dB 
Power: 45 W max., 15 W nom. 
Dimensions: 208x208mm 
90.8 mm depth 

Magnet Weight: 830 g (1% lbs), Ceramic 
Weight: 2,760g (6)£ lbs) 

Prices $23.64. 

Plus Sales Tax $4.93. 


Double-cone speakers 


PW-65A 

Size : 160 mm [S l i in.) 

♦Impedance: 8 fl 

Resonant Frequency (f«): 70-100 c/s 
Frequency Range: f„—15,000 c/s 
Sensitivity: 97 dB 
Power: 6W max., 5W nom. 

Dimensions: 164.9 ^imm, 86.2 mm depth 
Magnet Weight: 77 6 g (2.73 oz) 

Weight: 476g (1}£ lbs) 

Price $6.60. 

Plus Sales Tax $1.3$. 


♦at 400 0 's; +at 3,000 c/s 


Crossover Freq.: 2,500 or 3,500 c/s 
Impedance: 16 Q 
Attenuation: 6 dB/oct. 

Dimensions: 63.1 0mm, 69mm height 
Weight: 280g (9.88oz) 


Crossover Freq.: 350 or 700 c/s, 2,500 or 5,000 c/s 
Impedance : 8 or 16 Q 
Attenuation : 6 dB/oct. 

Dimensions: 83 Hx200 Wxl34 mm D 
Weight: 1,430g (3 X lbs) 

Price $22.20. 

Plus Sales Tax $4.63. 


tweeter 


Price $11.04. 

Plus Sales Tax $2.30. 


FHT-1 


FHT-1 

f Impedance: 16 Q 
Frequency Range: 2,500—16,000c/s 
Sensitivity: 100 dB 
Power: 10W max., 5W nom. 

Dimensions: 110mm height, 95mm depth 
Weight* 330g (11.75oz) 


SPECIFICATIONS 
Size : 160 mm (6>£ in.) 

♦Impedance : 8 or 16 Q 
Resonant Frequency (f 0 ) *• 40-50 c s 
Frequency Range: f., — 2.000c,s 
Sensitivity: 97 dB 
Power: 30 W max., 10 W nom. 
Dimensions: 166 x 166 mm 
81.6 mm depth 

Magnet Weight: 500 g (1 % lbs), Ceramic 
Weight: 1,660 g (3% lbs) 

Price $12.00. 

Plus Sales Tax $2.50. 


Prices $23.88. 

Size : 200 mm (8 in.) Plus Sales Tax 
♦Impedance: 16 Q 
Resonant Frequency (f„): 45—75 c/s 
Frequency Range: f„—18,000c/s 
Sensitivity: 101 dB 
Power: 10 W max., 5 W nom. 
Dimensions: 206 pmm, 137.5 mm depth 
Magnet Weight: 240 g (8.46 oz) 

Weight: 2,200 g (4 ]£ lbs) 


^ Price $21.60. 

Plus Sales Tax 

$4.98. Size : 200 mm (8 in.) . _ 0 

♦Impedance : 16 O 
Resonant Frequency (f 0 ): 45—75 c/s 
Frequency Range: f„~18,000c/s 
Sensitivity: 101 dB 
Power: 10W max., 5W nom. 
Dimensions: 206^mm, 140.7mm depth 
Magnet Weight: 234 g (8.21 oz) 

Weight: 2,200 g (4% lbs) 


LC-lOO 

Price $6.60. 

Plus Sales Tax 
$1.38. 


LC-300 


FW-162 


FW-202 


FE-103 


Price $8.64. 
Plus Sales Tax 
$1.04. 


Size : 100 mm (4 in.) 

♦Impedance : 8 or 16 Q 
Resonant Frequency (f 0 ): 65—95 c/s 
Frequency Range: f,,—18,000c/s 
Sensitivity: 96 dB 
Power: 5W max,, 3W nom. 

Dimensions: 105x105 mm, 46.6mm depth 
Magnet Weight: 193 g (6.81 oz), Ceramic 
Weight: 630 g (1% lbs) 


2-way network 


Size : 160 mm (6j£ in.) 

♦Impedance: 8 or 16 Q 
Resonant Frequency (f 0 ): 40-60 c/s 
Frequency Range: f 0 —20,000c/s 
Sensitivity: 98 dB 
Power: 10W max., 5W nom. 

Dimensions: 166x166mm, 73.7mm depth 
Magnet Weight: 398 g (14.04oz), Ceramic 
Weight: 1,260g (2% lbs) 


2 or 3-way network 


FE-163 


Price $14.64. 
Plus Sales Tax 
$3.05. 


Coaxial speakers 

FX-201 FX-2QO G2 


High Compliance woofers 




142 


ELECTRONICS Australia, April, 1967 











W.I.A. YOUTH RADIO SCHEME 


A new radio club which will join the Youth Radio Scheme was 
launched recently at Maitland, N.S.W., and is seeking more 


student members 


The inaugural meeting of the Maitland 
Y.M.C.A. Radio Club was held on Friday 
evening. 24th February. Guests present were 
Dr and Mrs Colvin, Akierman and Mrs 
Unicomb, Keiift Howard, VK2AKX, rep¬ 
resenting the Youth Radio Scheme. Gordon 
Sutherland. VK2ZSG, Secretary of the Hun¬ 
ter Branch of the Wireless Institute of 
Australia, Mr G. Ward, Secretary, Maitland 
Aero Modellers Club, Mac O’Brien, VK- 
2ZMO, and members’ parents. 

The opening address was given by Dr 
Cclvin which was supported by Alderman 
Unicomb, Deputy-Chairman, Shortland 
County Council. Both snoke on youth ac¬ 
tivities and congratulated Kevin Watson, 
VK2ZKW the club leader on the way the 
club was set up. 

Following the speeches some short tech¬ 
nical films were shown and supper was 
served. 

The club commenced with an initial 
membership of 10 and is open to those 
interested in furthering their knowledge of 
radio and gaining their Amateur Operator’s 
Certificate of Proficiency. It is also intended 
to form a Short Wave Listeners section of 
the club, and a quantity of QSL cards have 
been given by Qantias. 

The club will be affiliated with the Youth 
Radio Scheme of the Wireless Institute of 
Australia, and is open to students of second 
year standard and above as well as those 
of post school age. 

Intending members may obtain full de¬ 
tails from the Y.M.C.A. (phone Maitland 
33-6981) or Kevin Watson, 6 Porter Avenue, 
East Maitland (phone 33-7826), N.S.W. 

POSTAL GROUP — RADIO CLUB 

A Postal Group is a Radio Club where 
members participate in the activities by 
correspondence. Postal Groups are registered 
with the Youth Radio Scheme and are 
designed to cater for young people attending 
schools where there is no Y.R.S. club, or 
those past school age where there is no 
radio club in their district. 

The activities include the learning of 
basic radio theory and practice, participat¬ 
ing in quiz and essay competitions with 
valuable prizes in the form of books and 
radio parts to be won. 

The club leader will answer technical 
queries that members may ask, correct 
assignments connected with the study of the 
topics in the syllabus, and inspect for 
constructional ability such as layout and 


nterested in radio. 


soldering, of small projects made by mem¬ 
bers. 

A monthly bulletin containing chib ad¬ 
ministration information, theory notes, mis¬ 
cellaneous and constructional project arti¬ 
cles, as well as notes on the topics contained 
in the syllabus, are available to club mem¬ 
bers. A Postal Group member is thus able 
to gain Youth Radio Club certificates, 
just as if he were a member of a schobl 
radio club. 

Anyone interested in increasing his know¬ 
ledge in radio theory and would like to 
obtain further details' of the Postal Group 
Radio Chib is invited to write to Rodcer 
Davis, 14 Hovea Street, O’Connor, Can¬ 
berra City, A.C.T. Please enclose a 9x4in 
stamped, self-addressed envelope. 

In Victoria, enouiries should be ad¬ 
dressed to: Mr M Plummer, Secretary, 
Y.R S. OUih Schem* of Victoria, 71 Kernan 
Street, Strathmore, Victoria. 

INSTRUCTORS’ CERTIFICATES 

Up to the end of 1966 there were only 
two grades of Instructors’ Certificates avail¬ 
able to Club and Postal Group Leaders. 
However, from the beginning of 1967 a 
Grade 3 award has been instituted. This 
award is for Club Leaders and Instructors 
who are NOT licensed amateur operators. 

Club leaders, instructors and Postal Group 
leaders are entitled to base their claims for 
this award on the number of successful 
candidates who obtained Y.R.S. Awards 
prior to 1967. 

Full details of this new award are avail¬ 
able from Roger Davis, VK1RD, 14 Hovea 
Street, O’Connor, Canberra City. 

INCENTIVE PACKETS 

During 1966, each Y.R.S. member who 
gained a certificate received an Incentive 
Packet of radio parts worth at least $2.00. 
This system will continue to operate during 
1967 and the following scale of distribution 
will apply. 

Elementary Certificate — 1 packet 

Junior Certificate — 2 packets 

Intermediate Certificate — 3 packets 

Senior Certificate — 4 packets 

Advanced Certificate — 5 packets 

Radio Telephone Certificates, 

Grade 3 — 1 packet 

Grade 2 — 2 packets 

Grade 1 — 3 packets 

Wireless Telegraphy Cert. 

— as above. B 



A group of mas¬ 
ters and boys of 
Kettering, Eng¬ 
land, are in their 
school “satellite 
tracking station” 
Using surplus gear, 
they recently plot¬ 
ted the likely loca¬ 
tion of a new Rus¬ 
sian launching site 
in the Arctic 
Circle . 


HAM 


RADIO 
SUPPLIERS 

(Established 1947) 

5a Melville St., Hawthorn, Vie. 86-6465 
BULK DISPOSAL EQUIPMENT STORE 

8 Park St., GUnferrle, Vic. 81-1935 

SPECIAL OFFER 

WELL KNOWN MAKE 
POTENTIOMETERS (Carbon) 

UNSWITCHED SOOohm. 1 K, 2.5K, 5K, 
10K. 25K, 50K, 100K. 250K, 500K. 

1 Meg.. 2 Mm., “A" Lin. or Log. 
ANY TYPE. 7Sc ea. or 3 for $2. 
UNSWITCHED TAPPED 500K Tap 40K, 1 
Meg. Tap 400K Log. 

85c or 3 for $2.25. 

C To G K E °10 P 0°K TEN 2 T S , 0 T ET ! E 0 R 0 S k. S°f MVJ* 

SWITCHED N AND Y TAB $ TYPES° r AVAILABLE 
SOON. 

POLYPAK BARGAINS 

ALL NEW COMPONENTS. POPULAR 
TYPES. 

20 ASSORTED Mica, Paper, Polyester and 

Ceramic.$1.00 

35 ASSORTED Mica and Silver Mica Con. 

denser* .. . 

50 RESISTORS U. 1 watt Preferred 

Values. $1*00 

100 RESISTORS U. ’a. 1 watt. Preferred 
Values.$1.75 

THIS MONTH'S SPECIALS 

14 Henry 60 Mllllamp Filter Chokes $1.00 
TRANSISTOR TRANSFORMERS "E" 

Type 

DRIVER SOOOohm/1330 C.t.I 1 *® 0 

OUTPUT 300ohmCT/IS.$1.00 

OR Pr. $1.75 
JABBL 1 pole. 12 position Rotary Wafer 
Switch. 75c ea. or 3 for $2. 

SPEAKERS, 2U Inch Dlam. 8 ohm VC. 

IF ^TRANSFORMERS. Miniature Transistor 
Radio Type 1st, 2nd, 3rd IF 85c each 
or Set of 3 $2.25. 

METALPAK PAPER CONDENSERS 

.002 Mfd. 1,000 volt. .02 Mfd. 400 volt. 

.1 Mfd. 350 volt. ALL 10c each or 10 
for 7$c. 

.1 Mfd. 500 volt, 12c each or 10 for $1. 

.1 Mfd. 1.000 volt 15c each or 10 for 
$1.25. 

.5 Mfd. 1,000 volt 15c each or 10 for 
$1.2$. 

2 Mfd. 200 volt P.M.G. Type Metal Cased 
Paper, 2Sc each or 10 for $2.00. 

ELECTROLYTIC CONDENSERS 

10 Mfd. 6 volt (sub-mln). 25 Mfd.-6 volt 
(sub-mln). 30 Mfd. 6 volt (SM). 100 
Mfd. 12 volt (SM). 50 Mfd. 200 volt 
(Pigtail), 500 Mfd. 12 volt (PT). 

ALL 25c each or 10 for $2.00. 

8 Mfd. 600 volt peak SOc. 

16 Mfd. 600 volt peak 65c. 

"KEW" KYORITSU PLASTIC PANEL METERS 

MRIP 1Uin square, clear plastic. 11n round 
mounting hole. lUin deep. 

MRIP—500 uA. $3.75 

MRIP—I Ma. $3.2$ 

Other types to order. 

MR2P 1**in square, clear plastic, l^ln round 
mounting hole. I’ain deep. 

MR2P—SO uA. $5.50 

MR2P—50-0-50 uA. 55.50 

MR2P—100 uA. $5.25 

MR2P—100-0-100 uA. $5.25 

MR2P—500 uA. $4.00 

MR2P—0 — 1 Ma, 5 Ma, 10 Ma. 

15 Ma. 20 Ma. 100 Ma. 2S0 
Ma. 500 Ma. — ALL . . . . $3.50 

MR2P—1 Amp. 5 Amp. 10 Amp. 15 

Amp D.C. — ALL . . . / $3.75 

MR2P—15 Volt. 30 Volt. D.C. .. $3.75 

MR2P—VU Meter. $5.50 

MR2P—300 Volt A.C. $4.00 

MR2P—30-0-30 AMP D.C.$4.00 

MR2P—Stereo Balance. $4.00 

MR2P—”S” Meter. S4.00 

(••S" Meter reads SI to S9 plus 10 to 30 db 

FSD 1 mA) 

MR3P 3)n x 3 3 «in square, clear plastic, 2 3 *in 
round mounting hole, l^in deep. 

MR3P—50 uA. $8.75 

MR3P—50-0-50 uA. $9.00 

MR3P—100 uA. $7.75 

MR3P—100-0-100 uA. $7.75 

MR3P—500 uA. $6.75 

MR3P—1 Ma. 5 Ma. 10 Ma. 2S Ma. 

50 Ma. 100 Ma. 2S0 Ma. 

500 Ma. ALL. $5.25 

MR3P—•VU” Meter . . . . . . *8.50 

MR3P—300 Volt A.C. $5.50 

MR3P—10 AMP D.C. $5.50 

4 CHANNEL TRANSISTORISED 
MICROPHONE MIXER 

Specifications: 

Input Impedance — "Hi” Impedance for 

Crystal Microphone, etc. 

Gain — Approximately 6 db. 

Maximum Input Signal — 1.5 volts. 

Maximum Output Signal — 2.5 volts. 

Output for Minimum Distortion — 2 volts. 
Hum — O. 

Battery — 9 volts at 4 Milliamperes. 

Price — $ 7,50. 
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LAFAYETTE Announce a GREAT NEW 
Genera! Coverage / Amateur Receiver 



5 BANDS— 


HA-700 

$179-50 

150-400 KC r 550-1600 IC, 

1.6-4.0 HC, 4.8-14.5 MC, 10.5-30MC. 


The naw HA-700 is the result of LAFAYETTE'S 46 years of electronic engineering 
experience and combines in one receiver top general coverage performance 
plus ail the features needed for amateur communications. 


• 1st Class Performance on AM, 
CW and SSB. 

@ 6 Tubes plus 7 Semi-Conduc¬ 
tors. 

• Two Mechanical Filters for 
Exceptional Selectivity. 

0 Easy-to-Read Illuminated, 

Slide Rule Dial. 


9 "Always-On" Oscillator/Mixer 
Filament for Stable Reception. 

• Calibrated Electrical Band- 
spread on Amateur Bands 80- 
10M. 

• Product Detector for SSB and 
CW Reception. 

• Edgewise S-Meter. 


Sharp selectivity, high sensitivity, and exceptional stability keynote the HA-700 general 
coverage/amateur receiver. Continuous filament voltage on critical oscillator/mixer stages 
maintains frequency stability and provides faster warm-up. Six tubes (including 3 dual section 
types) plus 7 semi-conductors are used in a superheterodyne circuit which features two 
Intermediate frequency mechanical filters for superior signal selectivity. Sensitive RF stage 
Incorporates antenna trimmer controlled from front panel. Assures peak performance on any 
operating frequency. Silicon diode automatic noise limiter and automatic volume control 
circuitry provide efficient noise and audio blasting suppression. Built-in variable 

BFO and product detector stages permit clear reception of code and side¬ 
band signals. Electrical bandspread calibrated on all amateur bands 80 to 10 metres. 

Fused transformer and solid state rectifier power supply operates from 220 to 240 volts 50 
cps. Rear panel accessory socket provides convenient connection for audio output, antenna 
connection. AVC. heater voltage. B plus, and ground. Huge slide rule dial with edge 

illumination and logging scale permits easy frequency read-out. Tuning dials are flywheel 

operated for smooth fast tuning. SPECIFICATIONS Sensitivity 1 uV for 6 db signal to noise 

ratio. Selectivity + or —1.3 KC at —6 db. + or —5 KC at —55 db. Intermediate 

Frequency 455 KC. BFO Frequency 455 KC 4 - or - 2.5 KC Antenna Impedance 50 - 

500 ohms Audio Power Output 1.3 Watts Speaker Impedance 4 or 8 ohms Headphone 

Impedance Low to 2000 ohms Power Requirements 220 - 240 volts SO cps. CONTROLS 
Main Tuning. Bandspread Tuning, Function—Off / AM/ANL/Send/CW-SSB. AF Gain. BFO 
Frequency, Band Selector. RF-IF Gain, Antenna Trimmer, and Meter Adjust (at rear). 
TUBE COMPLEMENT: 6 BA 6 RF Amplifier, 6 BL 8 Mixer/HF Oscillator, 2 x 6 BA 6 IF 
Amplifiers. 6 AQ 8 Product Detector / BFO. 6 BM 8 AF Amplifier/Audio Output. SEMI¬ 
CONDUCTORS used In Voltage Doubling AVC Circuit, Noise Limiter, S-Meter Rectifier, 

AM Detector. Solid State Power Supply. 

Undoubtedly LAFAYETTE'S best ever General Coverage plus Amateur Communications 
Receiver. Truly a pleasure to operate. MODEL NO. HA-700. 

STOCK NO. 99-2580 . $179.50 

Handsomely styled, matching Speaker. 3ln x 5ln, in cabinet 7-5/8H x 3-' 2 W x S^D, 8 

ohms Impedance. MODEL NO. HE-48A. 

STOCK NO. 99-2569. J9 75 


SEND REMITTANCE WITH ORDER FOR IMMEDIATE DELIVERY ANY¬ 
WHERE OR WRITE, PHONE OR CALL FOR DETAILED INFORMATION. 


1 AFAYETTE 

ELECTRONICS 

Division of Electron Tube Distributors Pty. Ltd. 


VICTORIAN SALES CENTRE 
AND HEAD OFFICE, 

ISA WELLINGTON STREET, 
WINDSOR, S.1. VICTORIA 
51-6362. 


NINA—Accelerator 

(Continued from page 18) 

which are one of the many products 
when energetic photons strike a suit¬ 
able target. 

These pairs (the positron is the anti- 
particle of the electron and because it is 
very small can exist for some time be¬ 
fore it is annihilated) should leave the 
target on slightly divergent paths, the 
angle between them being directly re¬ 
lated to the energy of the photon which 
brought them into being. If it is not 
then the theoretical foundations of some 
eminent and apparently inviolable laws 
become very shaky indeed. 

To test this, NINA’s electron beam 
will be made to collide with a target and 
the resultant high energy photons will 
be selectively extracted to strike a second 
target. The products of this second inter¬ 
action will include electron-positron pairs 
which can be identified (with difficulty 
but with adequate statistical certainty) 
in a single plane across the beam. As 
the particles are simultaneous but diver¬ 
gent thev can be taken down separate 
arms of identical measuring equipment 
and this simultaneity used as an indica¬ 
tion of their existence. 

The amount of deflection caused by 
a bending magnet in the vertical plane 
provides a measure of their momentum 
and hence their energy. Segmented coun¬ 
ters in the horizontal plane can measure 
their angle of divergence. The two should 
relate in a way which is both precise 
and direct. 

The complexities of an experiment of 
this kind are very much greater than 
such a simple explanation suggests, al¬ 
though the experiment itself is essentially 
very simple. What is important is that 
it tests theory at a point which is very 
close to the heart of matter. 

Without photons of the energy NINA 
can produce, the divergence of an elec- 
tron-DOsitron pair would be too small to 
be effectively detected. Unless the diverg¬ 
ence can be measured the experiment is 
not possible. The importance of NINA 
is that it can make possible experiments 
which formerly were impossible, in a 
field where there is a great deal to be 
tested. But whether or not this will lead 
to progress in understanding rests, not 
on the machine, but on the insight and 
the ingenuity of the men who exploit 
her. 

(This article was originally published 
in “The Guardian" and is reprinted bv 
arrangement with the Information 
Service of the British High Commission. 
Sydney.) O 


ERRATA AND NOTES 

Applicable to the following Playmaster 
equipment: “Program Source,” November, 
1959; “Program Source No. 2,” April, 
1961; “106 Tuner/ Amplifier,” December, 

1963; “107 Tuner/Amplifier,” March, 
1964; “108 Stereogram,” October, 1964; 

“111 Program Source,” October, November, 
1965; “114 Program Source,” September, 
1966. 

At the time of publication of these pro¬ 
jects, the 6AE8 valve was readily available 
at reasonable cost. It is now classified as 
a replacement type with a considerable in¬ 
crease in price. Fortunately, it can be re¬ 
placed by a 6AN7, normally without change 
to circuit constants. There is a difference 
in the pin connections, however. When 
replacing the 6AE8 with a 6AN7, move the 
connections from pin 7 to pin 9 and from 
pin 6 to pin 7. Pin 6 then becomes vacant 
and should not be used, as it is an in¬ 
ternal connection. E3 
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LISTENING AROUND THE WORLD 


Cushen’s month/y report on 
e short-wave, television 
broadcast band reception. 


More Power for Radio Canada 

The Canadian Broadcasting Corporation, Montreal, an¬ 
nounces plans to install five 250KW transmitters at Sack- 
vilie by 1970 for use in its International Service. 


An official announcement from the 
C.B.C. shows that Canadian Government 
approval is imminent for the new expan¬ 
sion plans. A start will be made shortly, 
when the three 5QKW transmitters at present 
in service will be replaced with 250KW 
types. International Service commenced in 
1945 with these 50KW transmitters, and the 
new plans are for five 250KW transmitters 
to be in operation by 1970. 

The new transmitters will be located at 
Sackville, New Brunswick, the site of the 
present transmitters. They will be used to 
boost Radio Canada services at present 
beamed to Europe, Africa, North and South 
America and Australasia. One of the first 
steps will be to move the C.B.C. medium 
wave station CBA Sackville, on 1070KHz, 
to a new site so that the transmitter space 
can be used to house the new short-wave 
transmitters. Once CBA is resited the space 
will be available for installation of the new 
250KW units. 

When the C.B.C. opened its Radio 
Canada services in 1945 only a dozen inter¬ 
national short-wave services were in opera¬ 
tion, and the international short-wave fra¬ 
ternity was being serviced by some 12 
countries. Today, over 150 countries have 
services for overseas reception and the 
Radio Canada transmissions have dropped 
to 49th place in the hours of programming 
on the air, as well as being low in trans¬ 
mitter power compared with many new¬ 
comers on short wave. Radio Canada 
operated for seven hours a day in 1945; 
today the International Service is 22 hours 
a day. 

SOLOMON ISLANDS RADIO 

Details of the present transmissions from 
the Solomon Islands Broadcasting Service, 
Honiara, shows that the station is now on 
the air on VO 1030KHz and VQ04 
3995KHz with 5KW; and VQ07 7115KHz 
with 500 watts, which is on the air on a 
test basis. The station operates 0725 to 
1130GMT, daily, except on Sunday, when 
sign off is at 1120. Solomon Islands time 
is 11 hours ahead of GMT. 

According to a letter from the Broad¬ 
casting Officer, the station on 7115KHz was 
heard as far as United States, and the 
verification card (a new one) shows the 
map of the Islands, overprinted “SIBS.” 
The station tests with 500W on 7115KHz 
and wants to find out its daytime coverage 
in the Islands for the morning broadcasts 
for schools. It should still provide good 
reception on 7115KHz in the Pacific area. 
The station would like to bring two 
points to the notice of readers. First, 
a reception report must contain actual pro¬ 
gram details as items copied from the 
published schedule are insufficient for veri¬ 
fication purposes. Second, the domestic 
broadcasting service is financed by the 
Solomon Islands Protectorate and verifica¬ 


tion cards cannot be sent by airmail un¬ 
less return postage is enclosed with the re¬ 
port. This request comes from Mr Robert 
W. McLeish. The address of the station is 
Solomon Islands Broadcasting Service, 
Honiara, Solomon Islands. 

KIGALI RELAY STATION 

The relay station at Kigali, Rwanda in 
Central Africa, which carries the programs 
of Deutsche Welle “The Voice of Germany” 
from its studios in Cologne, has now been 
received on three frequencies. The best re¬ 
ception is at 0545GMT when the station 
uses 11905KHz and opens in English, but 
at 0555GMT it is blocked by the B.B.C. 
relay station at Cyprus on the same fre¬ 
quency, which opens at 0600GMT with 
B.B.C. World News. 

Another Kigali frequency is 15380KHz. 
This one opens at 1955GMT with the usual 
Deutsche Welle interval signal and com¬ 
mences its broadcasts at 2000 in German; 
some interference is noted from a weaker 
signal on the same channel. A further 
frequency, 17765KHz, has been heard at 
180.0GMT when it carries a program in 
French, and this is relayed from Kigali over 
its 250KW transmitter. The station verifies 
from the Cologne, West Germany studios 
by a card depicting a map of Africa with 
Kigali marked on it. 

ELWA USING 11950KHz 

The reception of the Monrovia, Liberia, 
gospel station ELWA on 11950KHz has 
been observed at 0530GMT, when the sta¬ 
tion commences its program in French. The 
gospel session concludes at 0558 and then 
an announcement in English is heard, fol¬ 
lowing the full identification of the station. 
At 0600GMT the station relays world news 
from the B.B.C. in London. 

Our reception of the period has been 
spoilt by interference from Jeddah in Saudi 
Arabia, which uses the same frequency, and 
at times is slightly stronger than ELWA. 
At 0600GMT the B.B.C. London opens its 
transmissions on 11955KHz and this adds 
further to the difficulty of reception. ELWA 
is still being heard at 2100GMT when using 
15155KHz with programs for listeners in 
Africa. Reception at this time will be better 
in the winter period. ELWA uses other 
frequencies in the 16 and 13-metre bands, 
but so far reception of these channels has 
not been reported in New Zealand. 

ZYR83 APARECIDA VERIFIES 

Verifications from Brazilian stations are 
not frequently received by listeners, but a 
verification from ZYR83 has come to hand 
and this included a letter in English from 
the International Program Manager, photo, 
pennant, verification card, tape recording 
of station announcement and some Brazilian 
stamps. The station was enthusiastic about 
its reception in New Zealand. 


The verification letter came from Jose 
Dinys, International Correspondence Sec¬ 
tion, Radio Aparecida, Apartado 315, Apa- 
recida, Sao Paulo, Brazil. The stations in 
the network are ZYR89 on 3285KHz, 
ZYYR44 on 1600KHz on medium wave 
and ZYR83 on 963KHz with a power 
of 7500 watts. Location of the station is 
Aparecida, with a population of 30,000, 
located about 150 miles from Sao Paulo, 
the biggest city in Brazil. 

VIENNA CHANGES 

Radio Vienna, Austria, in its short wave 
service to Australia and New Zealand, has 
made a change in its transmission time. 
It is now on the air 1000 to 1130,GMT, 
replacing the former 1000-1200GMT. The 
transmissions are not received clearly from 
Tuesday to Saturday because the United 
Nations Radio over Philippines is on the 
channel 1000-1100GMT. The Vienna station 
has moved from 17755KHz to the new 
frequency of 17820KHz with a power 
of 100KW. This frequency is also used 
at 1130 by Vatican and at 1155 by Radio 
Berlin International. This information is 
from the Technical Department, Radio 
Vienna, P.O. Box 200, A-1043, Vienna, 
Austria. 

LIBYA NOW 100KW 

The Libyan Broadcasting and Television 
Service at Tripoli is now using a new 
100KW transmitter on a test basis, and it 
is being heard on 7165KHz at 0600 at 
fair level. The station was scheduled to 
open a new 100KW transmitter at the end 
of 1966, and it is presumed this is operating 
on a test basis as reception in New Zealand 
is good from 0500 till after 0700 when 
jamming is present on the frequency. 

The full schedule of the station is in 
Arabic, broadcasting daily 0445-0700, 
1200-2215, except Friday, 0445-2115GMT. 
News in Arabic is carried 0530, 0655, 
1300, 1530, 1730, 1815, 1930, 2100, 2155 
GMT. The frequencies assigned to Tripoli 
are 5965, 6140, 7165, 9565KHz. The station 
is scheduled to carry news in English 
1300-1400, 1800-1900 on 1214, 1594KHz on 
BC, and this will also be carried on short 
wave. 

RADIO PAX VERIFIES 

A verification card has been received by 
Solly Voron of Coogee, N.S.W., from Radio 
Pax, Emisora Catolica de Mocambique, 
CR7RA and CR7RB, located in Beira, 
Mozambique. The station’s address is Box 
594, Beira, and it operates on short wave 
7205KHz. 

Verification is by a verification card 
which is red with a star and cross going 
through it with circular radio beams com¬ 
ing from the tip of the cross. Across the 
card is the slogan “Radio Pax.” The power 
on 7205KHz is 10KW and the full week day 
schedule is 0355-0530, 0930-1130, 1630- 
2100. Sunday schedule is 0455-1200, 1500- 
2100. World Radio Handbook reports the 
additional short wave frequencies 3960KHz 
500W, and 5025KHz 500W. 

B.B.C. ON ASCENSION ISLAND 

The new B.B.C. Ascension Island relay 
base is now well established, and two of 
the four 250KW transmitters are now in 
operation. Present plans call for the four 
transmitters to be in service by the end 
of the year. The program schedule will 
be stepped up to 20 hours a day and the 
station will carry world news and other 
language programs from London on direct 
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$23.75 (£11/17/6) 


NEW TRANSISTOR SIX PORTABLE KIT 
AT LESS THAN HALF PRICE 

(DESIGNED TO SELL AT OVER £30/-/-) 

Excellent fidelity is obtained in this new kit set by the use of large speaker and polished 
timber case with attraptive gold metal front panel. By using heavy duty batteries it is 
economical to operate and is ideal for portable use or that second set. Complete kit of 
parts is supplied with full instructions. CAN BE SUPPLIED WIRED AND TESTED AT 
£2/10/- EXTRA. Post and packing NAW- $1.25 — Interstate. $1.75. 


RESISTORS, CONDENSERS AND POTENTIOMETERS 

W* hare purchased the resistor and condenser flock ot manufacturers inclottinf S.T.C. and Stromberg-Carlson who hare censed the manu¬ 
facture of television and radio receivers and can offer the same at leas than 23 per cent of list price. 

The resistors arc mainly I.R.C. and Mo«ganitc in values from 200 ohm. to 5 meg. in Vx, 1 and 2 watt ratings and include some wire 
wound resistors. 

List price, $9.0(1 per 100. Oar price, $2.00 per 10#. Post and packing 25c extra. 

The condensers are in most popular makes and include mica, ceramic, paper, and electrolytic in standard values. 

List price, $11 per 100. Our price, $2.03 per 100. Post and packing, 35c extra. 

The potentiometers ore all current types and include switch pots, dual concentric and T.A.B. pots. 

List price, $12 per dozen. Our price, $LS0 per dozen. Post and packing, 25c extra. 

CIMTC For a limited period with each lot of resistors, condensers or potentiometers purchased wc will supply free: One New Type 
rKCC valve Type 6U7G, 6X5GT or IT4. 

SPECIAL — OFFER 

Complete KIT hr TRANSISTOR 6 PORTABLE $17.50 

The complete kit of parts for the transistor six includes six transistors, printed 
circuit board, coil kit. 4in speaker, Ferguson driver and output transformers, 
heavy duty battery and all necessary parts to complete the set with full in¬ 
structions. Set Is housed in attractive plastic case as Illustrated. 

Dials available for all States. Post and Pack: extra. N.S.W., $1.00, Inter., $1.30. 



TYPE 

XA101 

XA101 

XB1I3 


NEW ENGLISH MAZDA TRANSISTORS 


EQUIVALENT 

OC4S 

OC44 

OC75 


R.F. Trmmlrtor , 
Oar. Transistor 
AUDIO general 


Ducon typo SFT 113 equlv, OC74. 7Se ea. 

.. 33e Available in matched pain at.$1.30 pair 

73* ••. AUDIO OUTPUT 

73c Post and packing on transistors 13c any quantity. 


A.W.A. 23" E.H.T. transformers and 23" 110 dag. deflection yokes. New manufacturer's stock E.H.T. units $5.00. Deflection, yokes $5.00. Post free 


NEW VALVES AT BARGAIN PRICES 


807 ... 
1A7GT 
SC7G .. 
1DSGT 
1KJG .. 
IK7G .. 
1M3G .. 
1P3G .. 
lOSG .. 
1T4 .... 


$1.73 
. Me 
.. 30c 
. 93c 

40< 
. 40c 

. 40c 
. 23c 

. 23c 
. 43c 


304 . 
3S4 . 
8V4G 
6BS . 
4C8G 
fFI . 


. 73c 6H6G . 35c 

$1.00 6K7G . 45c 

$1.00 6KSG .. 08c 

$1.00 6Q7G equlv, 6B6G $1.00 

50c 6SA7GT . 05c 

$1.00 0SH7 . 33c 


6SJ7 . 

63N7GT . 

6SS equlv. 6SK7. 

0U7G . 

6X3GT . 

7C7 . 


95s 

95c 

SSc 

45c 

75c 

35c 


Please add postage on all valves. 


12VT7 
1L5G 
12A6 
12SK7 
12SKS 
12SH7 
860 .. 
954 . 

933 .. 
EK32 


$ 1.00 

93c 

30c 

30c 

50c 

SOc 

1.30 

25c 

23c 

08c 



$9.75 (£4/17/6) P05T FRII 


NEW AMERICAN TV POWER BOOSTER UNIT 
AT LESS THAN HALF PRICE 

(EX LIQUIDATION STOCK H. G. PALMER) 

These TV POW-R boosters can be used in two ways. Firstly as a “straight-thru” 
circuit giving extra boost to the TV signal for improved performance on one 
receiver. 

Secondly to boost signal strength to two or three TV receivers coupled to the 
one aerial. 

Full Instructions supplied with each unit, 240 volt A.C. operation. 


NEW 4-SPEED STEREO 6 MONO PLAYERS 

AT LESS THAN HALF PRICE 
. i PHILIPS 4-SPEED 
\ 6V BATTERY PLAYER 

) ! MONO $9.75 

STEREO $11.75 

A r Pott and PacklM, N.S.W., 79c. 

Pori and Packing, Inter., >1.13 Extra.! 


NEW 240V. ELECTRIC MOTORS 




3300 R.P.M. can be sup- 
piled with or without 
4-speed reduction merit 
anlitm. Size 3*4” x 2 Ya 
including spindle. 

$2.75 



BATTERY CHARGER RECTIFIERS 


New Selenium Rectifiers, 0 or 12 volt at 4 amp., $3.79. Pott, N.S.W., 20c: 
Intertfafe, 20c. Transformer for above rectifier tapped for 6 to 12 volt, with 
circuit for charger, $4.75. Post, N.S.W., 75ci Interstate $1.00. 

At above, 0 or 12 volt, at 2 amp., $2.75. Pori, N.S.W., 35c: Interstate, 45c. 
Transformer for above, $3.75. Post, N.S.W., 35c: Interstate, 45c. 


NEW MINIATURE D. C. MOTORS 

Ideal for models, toys, etc., 1V4 
to 3 volts, 6,000 r.p.ra. 39c each, 
or $3.50 per doz. Post 10c. Post 
50c. 


NEW AMERICAN 

TWIN TELESCOPE TV AERIAL 

Extends to 36in each section 
can be used singly for car or 
portable .. $1.50 Post 20c. 


23 WAIT .. $33.75, £20/17/0 
17 WATT .. $43.73. £21/17/0 

Post Extra on 15 Watt 
N.S.W.. 10/; Interstate. 15/. 

23 Watt by Rail or Air. 

t A _ , , . * Too Heavy tor Post, 

rectifiers including two E F 86 low noise valves as microphone preamplifier and two EL34 valves 


NEW 17 & 25 WATT P.A. AMPLIFIERS 

* 

The 25 Watt Amplifier uses 5 valves plus 2 
Ferguson push-pull output. 

AH amplifiers are fitted with Ferguson output transformers with voice coll tappings of 2 to 15 ohms. 

The 25 watt amplifier can be supplied with line output transformer tapped from 100 to 600 ohms if required at 20 / extra 
Inputs provided for microphone,* pick-up and radio with mixing facilities and tone control. 

The 15 watt is as above but using two 6BQ5 valves in push-pull output. 

12 in speaker for above <10 watt) ;. $ 6.75 

Crystal Microphones for amplifier. * 54,75 

NATIONAL RADIO SUPPLIES 

332 PARRAMATTA ROAD, STANMORE, N.S.W. PHONE 56-7398. 


67/6 

47/0 
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relay. With the 19 directional aerials it 
has available, the station will be able to 
serve the African and American continents, 
and is already providing a very useful 
relay of B.B.C, programs for the New 
Zealand daylight hours during the summer 
months, when direct reception from London 
is not always possible. 

Ascension Island is a small, isolated 
volcanic island just below the equator and 
due south of the western tip of Africa. 
It has no indigenous population, but it is 
the site of a satellite communication station. 

The new base is known as the Atlantic 
relay base of the B.B.C. Its major target 
areas are Africa and Latin America, and 
the location allows the B.B.C. external 
services to be received with much better 
audibility in these areas. The station is 
ideally situated to give much improved re¬ 
ception, being well placed geographically 
for broadcasts to both sides of the Atlantic. 
The time difference between Africa and 
America also makes it possible to give 
full coverage to each area at convenient 
listening times. 

In honour of the opening of the station, 
the Ascension Island authorities have issued 
a set of commemorative stamps of Id, 
3d, 6d and l/6d values. The stamps were 
designed by B.B.C. artist Cecil Keeling, 
and are printed by a new process that 
incorporates gold embossing. 

NEDERLANDS VERIFICATIONS 

Radio Nederlands is to issue a special 
verification card to mark the Dutch entry 
in the Expo 67 World Exhibition, to be 
held in Montreal from April 28 to October 
27 this year. The design will contain both 
the Expo 67 World Friendship emblem, 
and the official Dutch “mooring post” 
emblem. The card will be in red and 
blue, the EXPO official colours, and will 
be used to acknowledge reception reports 
dated on or after April 28. Only a limited 
number (5,000) will be printed. Reception 
reports must contain the date, time, fre¬ 
quency correct to within 5KHz, and also 
some program details. 

After the Expo 67 card, Radio Neder¬ 
lands will issue a photo series showing 
various aspects of Radio Nederlands’ short 
wave activities. The address is Radio Neder¬ 
lands, P.O. Box 222, Hilversum, Holland. 

CR6RR USING 11685KHz 

Reception of CR6RR on 11685KHz has 
been reported by several New Zealand 
listeners. The power of this station is 1KW 
and sign off is at 1930GMT. The station 
has the slogan “Radio Diamang.” The 
address is P.O. Box 1247, Dundo, Angola. 
The station, a private one, aims only to 
entertain the diamond employees who work 
in the diamond fields of Luanda. The 
programs are mainly of classical, light and 
native music. 


FLASHES FROM 
EVERYWHERE 

TIRANA in Albania is using another new 
channel, 7120KHz, dnd this is reported 
at 0530GMT. At this time the station 
uses German, followed by French at 
0600. [The same program is carried on 
7265KHz. The station is blocked on the 
new channel at 0600 by the B.B.C. 
London in its broadcast of the World 
Service. The station is on 6160KHz from 
1730-1830. The transmission is repeated 
2200-2230 also on 6160KHz. 

MOROCCO over Radio Rabat has made 
some alterations in the times of its 
English transmissions according to “Swiss 
DX Session.” The station uses 7225 and 
11735KHz. and English is now broadcast 
1830-1900! which replaces the former 
service 180.0-1900GMT. 

KIEV in the Ukraine, U.S.S.R., is on the 
air in English to Western Europe, Mon¬ 
day, Thursday and Saturday, 1900-1930 
on 6030, 6040, 9640KHz. To North 


ENGLISH FROM GHANA 

Ghana Broadcasting Corporation has transmissions in English from Accra 
as follows: 


Area 

GMT 

KHz 

Ethiopia, Somali. 

1400-1430 

17910 

East Africa. 

1815-1900 

7285 

North America. 

2000-2100 

11800, 9760 

Australia. 

1500-1545 

17910, 21545 

West Africa. 

1400-2215 

6130, 4980 

Europe. 

2045-2215 

9545 

East Africa. 

1400-1430 

17910 

East Africa. 

1500-1545 

21720 

East Africa. 

1645-1730 

15285 

East Africa. 

1815-1900 

15285 


America, 0030-0100 on 7120, 7280, 7290, 
7330, 9680KHz and 0430-0500 on 7250, 
7300, 9490, 9600KHz. The station has a 
letter box program on Siinday. 

COLOGNE over Deutsche Welle is broad¬ 
casting to Australia and New Zealand 
in German 0645-0945GMT on 11795, 
15205KHz. The English service from 
Cologne, 0845-0945GMT is carried on 
11925, 15275, 17845KHz, and for recep¬ 
tion in the mornings 2110-2200 using 
7290, 9685KHz. The address is P.O. 
Box 344, Cologne, Germany. 

PYONGYANG in North Korea has trans¬ 
missions in English 1900-2000 on 6540, 
7580KHz; 0400-0500, 6540, 15520KHz; 
0800-0900 6540, 15520KHz; 1100-1200, 
7580, 6480KHz; 1400-1500 on 7580KHz. 
On Saturdays the station carries “Music 
At Your Request” in all transmissions. 

BUCHAREST in Roumania is issuing a 
new series of verification cards. Advice 
from the station is that they issue a set 
of six new verification cards. Listeners 
must number their reports from one to 
six in order to receive the complete set of 
these attractive verification cards. Bucha¬ 
rest is at present heard 0430-0500GMT on 
11940, 11885, 9590, 9510, 6190, 6150KHz. 

CYPRUS relay station for the B.B.C. Lon¬ 
don, opens at good level at 2200GMT 
in a service to the Far East. Three fre- 
qufencies are in use, 6065, 7140 and 
9625KHz. The program includes English 
news at 2300 and 2400GMT. Best re¬ 


ception is on 9625KHz over this East 
Mediterranean relay station. 

BERLIN over Radio Berlin International 
East Germany, provides good signals in 
the service to North America. German 
is carried 0300-03 30GMT, and best re¬ 
ception is on 9500KHz. This is a new 
channel for the R.B.I. transmissions. 

SWAZILAND over Radio Swaziland now 
carries English programs 1030-1130, 1600- 
1615, 1810-1915. News from the B.B.C. 
is relayed at 1100, 1600 and local news 
at 1810. Frequency is 881KHz only, 
medium wave. The station is also com¬ 
mercial, and uses “Cilongo,” a Swazi 
trumpet, for interval signal, reports World 
Radio Handbook bulletin. 

KOREAN station HL2AW “The Voice of 
Chung Goo” belongs to the Chung Goo 
College in Taegu, and is .managed by 
students. The station operates with experi¬ 
mental programs on 7125KHz from 0830- 
0910GMT sign off. The station address 
is Chung Goo Educational Broadcasting 
Station, 11 Mun Hva-dong, Taegu, South 
Korea. The station has been heard by 
members of the Japanese Short Wave 
Club. 

LISBON in Portugal in the transmissions 
“The Voice of the West uses 21710KHz. 
The transmission is 1700-2100GMT and 
replaces 21700KHz. Programs are in Por¬ 
tuguese throughout the transmission. Fre¬ 
quency 9680KHz is observed at 0345- 
0430GMT in English with a similar trans- 



NEW Designed and Produced in Australia 

9 MHz. S.S.B. FILTER 
TYPE 9-OA 

To satisfy an ever Increasing demand for a 
filter suitable for S.S.B. transmitting purposes, 
Pye engineers have developed the Type 9-OA 
which is now in production at our Crystal 
Division. 

This filter, supplied with two Style "D" carrier 
frequency crystals and sockets, comprises, a 
package unit. With each unit a typical 
schematic circuit diagram is supplied. 
Specifications: 

6.0 dB Bandwidth: 3 kHz. min. 

40 dB Bandwidth: 6 kHz. max. 

Pass Band Ripple: 2dB max. 

Insertion Loss 4.5 dB max.: 

Input Termination: 150 ohm plus 150 pF. 

Output Termination: 150 ohm plus 120 pF. 
Physical Dimensions: 2“ x 1.375“ x 1.125". 
Recommended Oscillator Crystals: 8998.0 
9002.0 kHz. 

Price each package unit—-$30.00 plus tax. 
Quantity discounts will be negotiated. 

For further information contact:— 

PYE PTY. LTD. 

Melbourne: P.O. Box 105, Clayton Ph. 544*0361 
Brisbane: 97' Merivale St. Sth Bris. 4-1571 
Sydney: 59 Arundel St, Forest lodge 68-4111 
Adelaide: 1 Ifould St, Adelaide . . 23-3979 

Perth: 151-155 Brisbane St. Perth . . 28-4338 
Hobart: 141 Murray St, Hobart . . . 3-3707 



8992 8994 0996 0998 9000 9002 9004 9006 9000 
FREQUENCY IN KHz. 


ELECTRONICS Australia, April, 1967 


147 

























SOUND PROJECTORS 

Cinevox Prefect 16mm In good 
working order. 240v operated, com¬ 
plete with speaker and amplifier. 

£57-10 0 $115.00 

CIRCULAR SLIDE 
RULE 

3!4ln diameter. Will do the 
some work us the conventional 
slide rule. Instruction book In¬ 
cluded. 

12/6$1.25 each 

Post 10 cents_ 

“REFLECTOR"" 

GUNSIGHT 

Contains these lenses: 

1 Lens lln Focus, lViln dlam. 
I lens 1 11/16IH Focus, lV41n 

diameter. 

1 Air-spaced Lens, lV41n dlam. 
1 Filter Lens, 1 Graticule, 
1 Lampholder. 

18/6 $1.85 

Po.li N.S.W., 30ci Inltnlalt. 4««. 

PMG TYPE 
TELEPHONES 

Standard desk type with magneto 
calling device. Range 30 miles. 
Usee standard hntterles at each 
phone. Any number cun be con¬ 
nected together on single line. 

£11-10-0 $23.00 

(2 TELEPHONE SETS) 

30c cartage to rail. Freight pay¬ 
able at nearest attended railway 
_station._ 

AERIAL CAMERAS 

F.24 Mark IV 2.9 L e ns, stops 11, 
6. 9.6, 4, 2.9. 

With 3ln x 81 n FI DaUmeyer 
Lenses complete with wooden case. 

£19-10-0 $39.00 

30c Cartage to Rail. Freight pay* 
able at nearest attended railway 
station. 

SHTpS'CLOCKS 

(No bell). Smith’s 8-day, fully 
jewelled. Original cost $120. 
Special 7ln brass $25. lOViln Seth 
Thomas splash-proofed bakelite 

£15 $30 

Post N.S.W., 70c; Interstate, 93c. 

MINIATURE 
ELECTRIC MOTORS 

1 Vi to 3 volts DC, ideal for model 
boats, cars, planes, etc. Strong 
torque. Only 

39 cents each 

(Post 7c) _ 

807 VALVES 

BRAND NEW IN CARTONS 

17/6 $1.75 ea. 

Post 4c 


TELEPHONE WIRE 

21 gauge copper, plastic covered. 
Ideal telephone or bell wire. 
1,320ft coll or twin (equal Vi 
mile). $7.00 per cofl. 

Post, N.S.W. 70ci Interstate >1.10. 

3000 TYPE RELAYS 

P.M.G. 200 Ohm — 1,500 Ohm 
_ Colli, SIM «ach. _ 

AWA OSCILLOSCOPE 

Calibrated with delay time base. 
Bln, 240 vac., perfect. 

£97-10-0 $195.00 


AMPLIFIER 

Submlnkature 4-Translstor, Audio 
Push-Pull. 

£3-10-0 $7.00 Post 56c 


GOOSE NECK LAMP 

NEW. IDEAL FOR DESK or 
WORK BENCH. Adjustable shade, 
strong metal lacquered base and 
frame. Height 181n. Complete with 
lead. 

12/6 $1.25 

Post and packing. SI. 00. 


DRAFTING 

MACHINE 

Genuine Swlss-Wlle* (Without 
Scale). 

£9/15/- $19.50 Poet 11.21 



P.M.G. Phone Jack and plugs, 25e 
each, 45c the pair. 

Post 7c. 

NIFE CELLS 

1.2 Volt fuly charged, 4In x 3ln 
x lln 4 AH. 

10/- $1.00 each 

Post, N.S.W,, 25c; Interstate, 33«. 
1.2 volts 15 AH. 9in x 4in x lln, 
$2.95. 

2.4 volt 10 AH, 6in x 2Viln x 2in. 

$2.50. 

Post, N.S.W., 30c; Interstate, 40c. 

PERSPEX 

Slightly domed shape. 16in x 
12In, $1.55. 2ft 6ln x 18in tap¬ 
ering to 6!u, $1.75. 2ft 61n x 2ft. 
$2.45. Domed approximately 3ft 
6ln x 2ft, $5.50. 

50c cartage to rail. Freight payable 
at nearest attended railway station. 



P.M.G/ TYPE KEY SWITCHE5. 
45c each. Post, 15c. 


f VALVES 

! BRAND NEW 

! IN CARTONS. 


> Special 

riheount for quantity j 

! 807 

$1.75 

6AG3 

sec; 

! 6SN7GT 

95e 

X61M 

$2.20 ; 

; 89 

$1.00 

CV850 

$1.50 | 

» 12SA7 
! 6H6 

$1.25 

45c 

1H6G 

30c ! 

1 4 1 

$1.25 

832 

$3.00 ! 

5U4G 

95e 

6FI3 

73c ! 

! 77 

$1.00 

6AK5 

$1.50 ! 

! VR150-30 

; $ 1.00 

6X4 

6F8 

$ 1.00 ! 

75c ; 

; scpi 

$3.95 

6N7 

$1.00 ; 

; F.F50 

33c 

12SK7 

50c; 

; 6U7 

75e 

VR1120 

80c J 

; V 1103 

$1.00 

VR118 

73c ; 

; VH120 

75c 

VR63 

25c < 

! IL4 

$1.00 

6R7GT 

50c | 

3Y3 

$1.50 

VT4C 

75c ! 

6C4 

50c 

AU5 

$ 1.00 ! 

> CV2184 

$2.25 

80 

$1.25 ! 

! 2 x 2 

75c 

6AK5W 

$1.58 ; 

i PLEASE ADD POSTAGE 

; ON 

ALL 

ARTICLES. ; 


30 Power Coated Lena, 
Brand new. 



£2-19-6 $5.95 

60 magnification with a 40mm 
coated objective lena. 

With Tripod. 

£17-10 $35.00 


As Illustrated. 
Postage, 95o Interstate $1.20. 


30 X 40 with Tripod 

£4-17-6 $9.75 

45 X 4# VARI-POWRR 
WITH TRIPOD 

£7-19-6 $15.95 

Poet 7©cj Interstate, 95c. 


HIGH STABILITY 
RESISTORS 

I.R.C. brand new Viw„ lw, 2w, 
tolerances between 1 and not ex¬ 
ceeding 5% Including 100, 360, 
560, 750, 15K, 22K, 27K, 100K, 
180K. 220K, 560K, 820K, ohms. 
Usual price 40c each, 50 assorted 
different values for only 

37/6 $3.75 

Post 15 cents 

GENUINE VARIACS 

0-115 V.A.C. 1| Amps, $29 each, 
or couple 2 together for 240 V.A.C. 

The two for $45 
Genuine American 
Zenith Variact 
0-115 V.A.C. 7.5 Amps, $19,50 
each or couple two together for 
240 V.A.C. 

The two for $36. 

50c cartage to raO. Freight pay¬ 
able at nearest attended railway 
station. 

522 TRANSCEIVERS 

100 to 150 m/cs. 

£17-10-0 $35.00 

KLYSTRON MIXER/DUPLEX 
units, 9375 inegs, complete with 
crystals, $13, £6/10/ each. 

Post. N.S.W., 45c; Interstate, 50c, 

FRACTIONAL 240V 
AC MOTOR 

1/25 h.p., new, with coupled 2- 
speed gearbox. 1425 and 300 
r.p.m. Ideal for nimbler, etc. 

£ 10 - 0-0 $ 20.00 

Poet N.S.W., 70ci Interstate. 95e. 

BATTERY CHARGER KIT 

TOP grade, imported from England. 
Complete assemble yourself with 
instructions. 

6 or 12 volts. 2Vi amps without 
meter, $8.50 or £4/5/. 

2Vi amps with meter, 

$10.30 (£3/5/). 

4 amps with meter, 

$12.50 (£6/5/). 

Port. N.S.W., 70c; Interstate, 95c. 


C.M.A. CABLE 

240 volt 3/.034 black, new and 
perfect. 100 yds. rolls, $3.00. 6 or 
more. 

£1-5-0 $2.50 

30c cartage to rail. Freight payable 
at nearest attended railway 
station._ 

MICROMETERS 

Brand new GoodelBPratt, 0 to lln, 
$7.S0i Slocotnbe, lln-21n, $7.85) 
Starred lln-2ln, $9.85. 

Post, 32c. 

CHOKES, 7.5H, 60mA .. ..Me 
VIBRATORS, 6 volts, 7-pln, 75c 

UNISELECTORS. 4 BANK. $4 00 
INVERTERS, 26v-113v 2Kw 400 

cyde.$9.50 

HAND MICROPHONES, with 
Press-to-Talk Switch .. 95c ea. 
Post, N.S.W., 25c; Interstate, 30c, 
INSTRUMENT TRIPODS, sturdy 
wooden frame. Telescopic Ex¬ 
tend to 4ft 61 b.$13.00 

SELSYN MOTORS MAGSLIP 

Mk. II . .$5.25 ea. 

No. 19 2-way radios, with hand 
set, power supply, leads. $35.00 
Metgere, bridge type, complete 

and tested.$75.00 

EVERSHED and VIGNOLES, 
500 volts._ 

ASTRONOMICAL 

TELESCOPES 

3W* Reflector. 126 Magnification 
complete with 4X Finder and 
Equatorial Mount. 

£29-10-0 $59.00 

Post N.S.W. 70c, Interstate $1.20 


BINOCULARS 

PRISMATIC. Coated Lenses. 
Brand new. Complete with ease. 

8 x 30.$19.50 

7 x 50.$26.50 

10 x 50.$27.30 

12 x 30.$28.50 

Post, N.S.W. 70ci Interstate. $1.20 

SPECIAL ARMY RELEASE. 

TELESCOPES 

ALL LENSES 

"ASTRONOMICAL" QUALITY. 
General and Marine Use 
4 X 40 Genuine HANDLEY. 
Cost $60.00. Our Price, $6.50. 
7 x 40 GENUINE OTWAY 
ANGI E TELESCOPE. Coet $90. 

Our Price.$9.85 

15 x 40 variable Power Otway, 
$15.50. 

Freight pnyablc at nearest 
attended railway station. 

PROJECTOR LAMPS 

BRAND NEW PHILIPS 
240 volts, 750 watts. Base down. 
£1-5-0. $2.50 Post 13 cents. 

4 DIGIT RELAY COUNTERS 

50-volt D.C., suit slot car. Lap 
counters, etc. 

$1.23. 12/6 each. 

Post 13c, 

RECORDING TAPES 

SCOTCH BRAND. 

EX-WOOMERA. 
SLIGHTLY USED. 
PERFECT ORDER. 

Ideal for professional quality 
audio recording. 

1200ft 7ln reel V*\n $2.73, Post 12c. 
600ft 51n reel V4ln $1.68. Post 12c. 
200ft 31n reel Viln 65c. Post lie. 

CRYSTAL CALIBRATOR 

With 500kc crystal up to 32 m/cs, 
used, good condition. £4/17/6 
($9.75). New (£6/10/-) $13.00 

ALTEC STUDIO 
MICROPHONES 

639B Western Electric, top grade, 
original cost $250, Ideal Broad¬ 
cast Studio, music recording, 
Church and play recording etc., 
£45, $90. 


SCOOP PURCHASE 

Gramo. Motors. New. IVlade In 
U.S.A. 4-speed. 240 volt A.C. 
50 eye. Only $2.75 each. 

Post, N.S.W., 30c; Interstate, 40c. 


240-110 VOLT 6KVA 
TRANSFORMERS 

Encased, Including switches, as 
new, $50. £25. 


LEAD ACID BATTERIES 

New 2 volt 1.3 amp. $1.75, 11 volt 
0.73 amp. $3.73. 

Post, N.S.W., 25ci Interstate, 30c. 


SPECIAL lucky dip valve offer. 
15 new valves In cartons for 
only $2.00. We haven’t got time 
to sort them, so you reap the 
benefit. Post, 30c. 

SOLENOIDS 

Plunger Type 12V 300M.A. Suit 
electric camera control, miniature 
trains, radio, etc. 

$1.25. Post 10c. 

200 Mill, amp., 24 volt, l/81n 
push movement. 

$1.25. Post, 10«. 


BATTERY CHARGER 

6 or 12-volt, 2Vi amp, without 
meter, $10.50, £3/5/, 

2Vi amp with meter, 

$12.60, £6/6/- 
4 amp with meter, 

$14.50, £7/3/. 

Post. N.S.W., 70c; interstate, 95c. 


TELEPHONES 

Sound Powered. Can be used as 
Microphone and Receiver. New. 
With 30ft cable. 

$3.85 pair. 

Post, 23c; Interstate, 4$«. 


Deitch Bros. 

70 OXFORD STREET, SYDNEY 

SORRY, NO C.O.D. 
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mission of “Voice of the West” programs; 
this is in English and beamed to North 
America, but suffers some interference 
from A.B.C. Melbourne on the same 
frequency. The English transmission from 
Lisbon has also been observed at 1825 
GMT on 21495KHz. 

VENEZUELA has a new station with the 
slogan “Radio Mundo,” located at Mara¬ 
caibo. Broadcasts have been observed 
at 1130GMT on 4860KHz, with frequent 
identification in Spanish and some an¬ 
nouncements in English. The call allo¬ 
cated to the station is QVE, and power 
is 1KW. Address is Radio Mundo, Mara¬ 
caibo, Venezuela. 


NOTES from readers should be sent 
to ARTHUR CUSHEN, 212 Earn 
Street, Invercargill, N.Z. All times listed 
are Greenwich Mean Time, add eight 
hours for Perth, 10 hours for Sydney 
and 12 hours for Wellington time. Fre¬ 
quencies are listed in Kilohertz. 


BELGIUM station at Brussels is back on 
6125KHz being heard with a program 
for seamen at 2315-000QGMT and an¬ 
other program until 0100, in both Flemish 
and French. The channel is reported to 
be clearly heard in North America and 
in Europe, according to “Sweden Calling 
DXers.” 

BOTSWANA is now scheduled to operate 
Tuesday and Thursday 0745-0900 on 
5965KHz for a school transmission, and 
1530-1815 or to 1900 on 3356KHz with 
the national program. 

KASHMIR station on 3277KHz is at pre¬ 
sent being heard at 1400GMT in native 
languages, in the internal broadcasts of 
Radio Srinagar. 

DELHI’S transmission for North East Asia 
is now on the air from All India Radio, 
1000-11Q0GMT, 15105 and 21615KHZ, 
and for New Zealand and Australia on 
15165 and 17705KHz. The transmission 
in French for Europe and the Near and 
Middle East on the air 1845-1930GMT 
is now carried on 7255 and 9915KHz. 

CAIRO in Egypt for its service in Arabic 
is using 7050, 9480 and 11745KHz in 
the transmission 0300-0800, while for the 
service to Iran 1700-1900 it is using 
96Q5KHz, which is a new channel for 
the service. 

PANAMA station HOU31 on 6045KHZ 
is apparently the only station in Panama 
to be broadcasting on short wave, re¬ 
ports “Radio Australia DX Session.” The 
station operates with 1KW and reception 
in North America has been at 0200GMT, 
when the station has been heard with 
local Spanish language programs. 

TANZANIA, over the station at Dar-es- 
Salaam, is now operating on 11755KHz 
with its test transmission, while the station 
has been heard with announcements in 
English at 1930GMT. The transmitter on 
the frequency is reported to be one of 
100KW, installed by the Chinese Com¬ 
munist Government. 

CAMBODIA station at Phom Penh is 
reported to be using 4950KHz, and has 
news in French at 1230GMT and in 
English at 1245GMT. The same program 
has also been observed on the medium 
wave frequency of 1435KHz at fair level. 

SOMALI Republic in its transmissions is 
on the air daily with its external pro¬ 
gram on 9588 and 6095KHz, 0430-0500, 
Arabic; 1045-1115 (Italian); 1115-1145 
(Amharic); 1500-1530 (Swahili); 1530- 
1545 (Qoti); 1545-1600 (Affar); and 1600- 
1800GMT in English. The station is at 
Mogadishu and has the slogan “The 
Voice of the Somali Republic.” 

ANKARA in Turkey is on the air on 
17820KHz 1315-1515 (1315 Pushtu, 1345 
Persian, 1415 English, 1445 in Urdu); 
15160KHz, 0420-1300 (Sat. 1200, Sunday 
1100); in Turkish 1930-1930 and 2200- 


2230 in English to United States and 
Europe; on 9745 KHz 1530-1930 (1530 
Persian, 1600 Arabic, 1630 Rumanian, 
1700 Bulgarian, 1730 Serbo-Croat, 1900 
Greek, 1830-1900 Arabic), 9515KHz 
1530-1815 and 1945-2145 in Turkish. 

CONGO from Kinshasa has again been 
heard in operation at 1500 to 2100GMT 
on 11866KHz, and has news in French 
1530, 1730 and 1900GMT. The station 
has news in Swahili at 1700, and in En¬ 
glish at 1750. In English the station uses 
the slogan the “Voice of African Brother¬ 
hood” and as well as on 11866KHz, it 
has been reported on 11795KHz in French 
1900-2000GMT. 

CEYLON now has its radio service in¬ 
augurated as the Ceylon Broad¬ 
casting Corporation (C.B.C.). The station 
has not retimed or changed its schedule 
or frequency, but has the new announce¬ 
ment, “This is Radio Ceylon, The Over¬ 
seas Service of the Ceylon Broadcasting 
Corporation in Colombo.” Reports, quer¬ 
ies, and comments on reception are wel¬ 
comed by the station. The address is 
Radio Ceylon, Listeners’ Research Office, 
Independence Square, Colombo 7, Ceylon. 

THAILAND is now reported to be using 
a new 100KW transmitter, reports “Swe¬ 
den Calling DXers.” The station of the 
National Broadcasting Service, Radio 
Thailand at Bangkok, has been noted to 
sign on at 0000 to sign off 0300 and 
again 1020 to 1130GMT in English on 
11910 and in parallel on 7185KHz. 

VATICAN State has reported that the 
Pope has appointed a new Director-Gen¬ 
eral of Vatican Radio in a move to 
expand the station’s broadcasts. A new 
transmission to Africa on 11700KHz, 
which suffers interference from Radio 
Sweden 11705KHz, has been heard in 
English at 1730 to 1755GMT. 

PRAGUE’S transmission in English to 
Africa is observed on a new channel. 
Czechoslovakian Radio now uses 7285- 
KHz in the service to Africa in English 
1730-1825GMT. Further frequencies are 
5930, 7345, 9795 and 11995KHz. Best 
reception is on 5930 and 11995KHz. 

SOUTH AFRICA since the beginning of 
March has been broadcasting to Europe 
in additional languages. Radio South 
Africa, Johannesburg, is now carrying 
services in French, German, Dutch and 
Portuguese in addition to English. The 
present service to Europe in English is 
heard at 2200 GMT on 11785KHz. 

ALGIERS has a transmission in English 
from 2200 to 2230 on 6175KHz. French 
broadcasts are 0630-0830, 1700-2200, 2300- 
2400 on 6175KHz and from 1200-1300 
also on 11835KHz. Spanish broadcast is 
2230-2300 on 6175KHz. 


BROADCAST 
BAND NEWS 


AUSTRALIA — Station 3UL Warragul, 
Victoria, 530KHz, now confirms reception 
with a new card. The aerial system forms 
the background of the card, and the station 
reports that they now operate 24 hours a 
day over the weekend. Studios are located 
at Morwell and transmitter at Buln Buln 
according to the QSL card. 

HAWAII — The latest Hawaiian station 
to be heard is KCCN, 150B Puuhale Road, 
Honolulu. The station operates on 1420KHz 
with 5KW. The station in its initial broad¬ 
casting operated 24 hours a day, but the 
present schedule is 1530-1000GMT. The 
signal in New Zealand is best on opening, 
but interference is present from 3XY Mel¬ 
bourne also on 1420KHz. KCCN carries 
all Hawaiian music programs, and confirms 
reception by letter from Perry W. Carle, 
President and General Manager. Q 


PLAN 

YOUR 

FUTURE 

CHOOSE a career in the field of 
ELECTRONICS* — the Nation’s most 
progressive and fastest expanding 
industry. 

Advancement in this modern 
rj^ science demands technical 
ability, a sound knowledge of 
basic principles and applica¬ 
tions. 

YOU can master the subject by 
training at the MARCONI SCHOOL 
and be ready to grasp the oppor¬ 
tunities that occur in the three 
fundamental branches of Radio¬ 
technology. 

KNOW 

WHERE 

YOU'RE 

GOING 

A = APPLIED SERVICING 

Comprehensive training in the main¬ 
tenance and repair of radio and 
television receivers offers substan¬ 
tial rewards to competent techni¬ 
cians. Marconi School training covers 
all aspects of radio and television 
receiver circuit applications, prac¬ 
tical exercises in fault finding and 
alignment procedures. 

B = BROADCASTING 


A thorough and practical grounding 
is available to students in broad¬ 
casting transmitter performance 
standards and maintenance tech¬ 
niques, with individual instruction 
in station operation and studio con¬ 
trol and testing. 

C = COMMUNICATIONS 


Combines all the foregoing, together 
with radio aids to navigation, mobile 
telephony, marine service applica¬ 
tion and international wireless tele¬ 
graph regulations, qualifying the suc¬ 
cessful student for the Common¬ 
wealth Government Certificate of 
Proficiency and the Marconi School 
Diploma in Radiotechnology. 

Classes are conducted at 

21 Pier Street, Sydney 

(at the foot of Goulburn Street). 

Daily: 9.30 a.m. to 4.30 p.m. 

Evenings: 6 p.m. to 8.30 p.m. 
or by Home-Study Courses (except 
practical instruction on equipment). 


NOW 


Student*** 
enrolments 
close 6th June,***^ 

1967. Classes com- 
mence 2 days later. 

Send for training syllabus. 
There is no obligation. 


NAME. 

ADDRESS 


the MARCONI SCHOOL of 
wireless 

G.P.O. Box 2516, Sydney 

A Service of Amalgunftttd- Wireless (Australasia) Ltd. 
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636 KING STREET, NEWTOWN-51-7008 

EVENINGS and WEEKENDS: "KALUA," Hilma Street, Collaroy Plateau, XWS956 
DULWICH HILL, EARLWOOD, BUS STOPS AT DOOR, STOP No. 42 


NEW 

HOME LIGHT 
BATTERY 

CLYDE OR DUNLOP 
19 Plait. 150 Amp. 
Dry Charged. Cells. 

$3.25 £1/12/6 each 


AC. DC. MOTORS 

32 V and U#V 
High Speed. Series Wound, 
1/8 h.p. motor*, 

$3.75 £1/17/6 

Post N.S.W. 75c. Interstate $1.25. 


HEW VALVES 


1A3 
1A5 
1C5 
1C6 
1C7 
1D5 
1F5 
1C4 
1H5 
JH4 
1J6 , 

1K7 
1L4 
1M5 
INS 
»Q5 
1T4 
6AR6 
6AS7 
6B6 
6B8 
(SBF6 
6C8 
6F6 . 

6G6 
6G8 
6J6 
6J7G 
6J8 . 

6K6 
6K7 
6N7 
6SA7 Metal 
6SC7 
6SH7 .. 
6SJ7 .. 
6SK7 
6SN7 .. 
6SS7 
6XS . . 

7C5 .. 

7N7 . . 

7\V7 . . 

12A6 .. 

12AT7 
12BE6 
12BH7 
12C8 
12SJ7 
2A3 .. 

2C26 . . 
2X2-879 
3A4 .. 

3B7 .. 

3D6 .. 

5X4 .. 

5Y4 . . 

5Z4 .. 
6AC7 
6AG5 . . 
6AG7 
6AJ5 . . 
6AL5 .. 
6AM5 .. 
6AN5 


.. 75c 
. . 75c 

. . 75c 

..$1,25 
.. 50c 

.. 55c 
$1.00 
. . 75c 

,. 75c 
.. 75c 

$1.25 
.. 30c 

. 50c 

. . 50c 

.. 75c 

. . 50c 
$1.00 
$1.25 
. $2.00 
. 75c 

. 75c 

$1.00 
. 75c 

$1.00 
, . 75c 

$1.50 
$1.00 
.. 75c 
$1.75 
. 75c 
. 50c 

. 75c 

75c 


$1.00 
. . 40c 
. 95c 
$1.25 
. . 75c 
$1.25 
. 75c 
. 50c 

. 75c 
. 50c 
.. 50c 
$1.00 
$1.00 
. 75c 
$1.25 
$1.25 
$2.00 
. 75c 
.. 50c 
$1.25 
$1.00 
$too 

. 50c 

. 50c 

$ 1.00 

. 75c 

.. 95c 
$1.00 
. 50c 
. 75c 
. 75c 
$1.25 


12SK7 
12SL7 
47 . . 

76 .. .. 

84/624 .. 

723A 

809 .. . 

813 .. 
829B and 
Socket 
866A 
954 .. 

956 . . 
1603 . . 

1616 .. 
1619 
1629 .. 

1050 .. . 
9006 .. 
AV11 .. 
CA19 .. 
CK1013 . 

CV63 .. 
CV66 .. 
CV1102 
CV1133 
CV1136 
EBC33 
EC70 .. 
ECH33 .. 
El-36 .. 
EF37 .. 
EF39 .. 
EF72 .. 
EF73 .. 
EK32 
EL91 
EM35 
KTW62/ 
6U7 
RL27 
VR65 .. 
VR75/30 
VR105/30 
VR150/30 
VT502 
32 .. 

42 .. 

45 . . 

37 .. 

49 . . 

53 ,. 

59 . . 

89 .. ., 

77 .. . . 

CL4 .. .. 
EMI .. .. 
TZ40 

6AB7 .. , 
6C6 .. 

6SC7 , 
746 ,. 

9006 . . . 

6L6 .. .. 
6AK5 .. 
807 .. 


. 50c 

$1.25 
$1.25 
.. 75c 
$1.25 
$6.00 
$1.75 
$7.00 

$5,75 
$1.50 
. 50c 

. 50c 

. 50c 

. 50c 
$2.00 
. 50c 
$2.00 
. 50c 
.. 25c 
$10.50 
$1.50 
., 75c 
, . 75c 
.. 75c 
.. 75c 
. . 73c 
. 75c 
,. 40c 
$1.50 
,. 75c 
, 75c 
. 75c 
. 40c 
. 40c 
$1.50 
$1.00 
. 75c 

. 75c 

$1,50 
. 50c 
$1.50 
$1.50 
$1.50 
$1.25 
$1.00 
$1.00 
$1.00 
$1.00 
$1.00 
$.1.00 
$1.25 
$1.00 
$1.00 
$1.25 
$1.25 
$1.00 
. 75c 
$1.25 
. 75c 
, 75c 

. 50c 
$1.50 
. 75c 
$1,75 


CHASSIS PUNCHES 

SIZES W, W, V,'\ 1’*. 

1W* with tapered 
Reamer and Carry Box. 

$5.75 £2/17/6 

Po$t 50c. Interstate $1.00. 


NEW POWER 
TRANSFORMERS 


I960 Sin CRO. 

325 x 325 150MA .. .. 

285 x 285 300MA .. .. 
800V and 270V 300MA 
240-110V 1.3KA Auto 
150 x 150V 30MA .. .. 
225 x 225V 40 MA . . 
124V Doubler 300MA . . 
130V Doubler 400MA .. 
145V Doubler 450MA .. 
150V Doubler 500MA .. 
220V Doubler 600MA 
310 x 310 170MA .. .. 


. $11.75 
. $9.50 

. $14.70 
. SI 5-00 
. $21.00 
. $2.75 
. $3.00 

. $6.75 

. $7.75 

. $9.75 

. $10.75 
. $14.70 
. $4.95 


3" SELSYN MOTORS— 
TRANSMITTERS 

50VAC—500cp*. 

$5.75 £2/17/6 

Post 75c, Interstate $1.00 


RELAYS 


6V, 3-pole Miniature . . $1.50 

12 rolls, DPDT, 5 amp .. .. 2.00 

12 volt* DPDT ... $1.25 

lOOpf TX var. condensers .. $1.00 
Hi-speed Polarised relay ., $5,00 


GELOSO 2615B 

COMMUNICATIONS RECEIVER. 
FRONT END. 

$50 


NEW HEADPHONES 


5 Ohm. 

2000 Ohm . 

4000 Ohm. 

American Lightweight 

Australian DLR. 

Dynamlg Earpieces,p. 

Post 25c pair. 


$2.25 
$2.25 
$2.50 
$1.25 
$1.25 
. 45c 


SCOUT MAGNETIC 
COMPASS 
39c ea $2.50 doz. 

Post 10c, Post 50c. 


NEW ROTARY 
CONVERTERS 

1«0 Watt, SO Cycle. 

24v to 32v input. 
Output can be supplied 
for 50-110 or 240v. 
as required. 

Suit radiograms, TV, T a pe 
Recorders, Fluorescent Lights. 

$39.75 £19/17/6 

450 Watts, as above 

$73.75 £36/17/6 


PMG TYPE 3000 

2000 ohms, Si.25 
1000 ohms, $1.25 


GENEMOTORS 

Input Output 

12v 600v 300mA New .. . $11.00 

12v SOOv 350itiA .$17.00 

12v 1200v 200mA .. .. .. $13.00 

24v 250v 100mA New .. $4.00 

24v 540v 200mA New .. S4.00 

24v 300v 250mA New .. $5.50 

12v 275v 110mA . $7.50 


Lapel Crystal Mikes .. $1.26 

Crystal Mikes with switch .. $U0 
Telephone Contact Pick-up Units 

100UA Stereo Bai Meters .. S3*.50 


OIL FILLED 
CONDENSERS 

.5mfd 600V. 35c 

2mfd 600V. 65c 

lrnfri 600V. 65c 

4mfd 600V. 65c 

4mfd 2.5K.$3.00 

lmfd 3000V. $1.70 

.5mfd 5K, .1 5K, .1 3K AC 

.25 4K, .5 2V*K.ea. S1.50 

4mfd 3000V. $3.50 

2mfd 3000V.$2.50 

lmfd 3000V.$2.00 

1.25mfd 6000V. $4.50 

mfd* 4000v.$3.00 

2 mfd. 2000v.$1.50 

4 mfd. 1500v.$1.50 

1 mfd. 1500v.$1.00 

8 mfd. 600v. $1.00 

1 mfd. lOOOv.$1.00 


6" INDICATOR UNITS 

VCR 97 CRO TUBE AND 
SHIELD. 14 Valves 
METAL LOUVRED CASE. 
20” x 9” x 8 ” 

$13.75 


NEW C.R.O. TUBES 

3AP1-906 3in. S2.75 

CV112 5ln. $2.00 

VCR97 6in. $3,75 

ACR10/VCR139A 3In .. .. $3^00 

CVI522 l%in. $2.25 


BENDIX 

FREQUENCY METERS 
$ 110.00 


TRANSISTORS 

2N174.5.00 

2N422 .$4.50 

2N441 . .$4.00 

High-powered units for 75-watt 

audio, 200-watt power units or 

transistor ignition. 


NEW TRIO 
COMMUNICATIONS 
I RECEIVERS 

9R59 D.E. SIDE BANDER. 

9 Valves. Mechanical Filter, New 
Design. New Bar.dspread. 

$159.50 

JjR. 200 KITSET 

As described In Trade Review, July 
issue. 

$89.00 

Wired, Tested and Guaranteed* 

$99.00 

Other models—Sec August issue 

J.R. 60 

15 Valves. 5 Bands. 

550 KC to 32 Megs. 

+ 142 to 148 Megs. 

$215 


CRYSTAL 

CALIBRATORS 

500 K.C. and Variable Tuning. 
'1 Meg to 30 Megs and Higher 


Pont N.S.W. 


$9.75 

7/6. Interstate 


15/. 


NEW G.M.F. 

1/8 H.P. Z40V.A.C. Motor,. 

2 speed, Reversible. 

Capacitor Start. 
Double-ended drive. 

Ball bearings. 

$5.50 £2/15/- 

NEW FAN MOTORS 

2-speed. 1500-3000. 

IDEAL FOR TAPE RECORDERS 

$3.50 


AR8 RECEIVERS 

NEW CONDITION 

$53.75 

Converted for 240V AC Operation. 

$75.75 

AT5 TRANSMITTERS 
$19.75 

Aerial Coupling Units 
$9.75 


NEW METERS 

Square. Clear Plastic. 

2V4ln 50 UA.$4.75 

2 s *in 50 UA.. $5,75 

2 3 /tln V.U. Meter s .$4.75 

3%ln 1mA.$4.75 

2V4in 500V A.C.$4.25 

2V4!n 500V D.C.$3.50 

3%in SOOV A.C. .. ..$5.75 

3 3 /8 SOOV D.C.$5.00 

Post N.S.W. 25c. Interstate 40c. 


NEW 

MINIATURE 
D.C. MOTORS 

lVi to JV, <608 R.P.M. 

39c ea. $3.50 doz. 

Port 10c, Post 50c. 


P-58 V.H.F. 
RECEIVER 

VARIABLE TUNING. 

300-650 MCS. 

13 Valves. 240v AC. 


3BZ RECEIVERS 

AIR TESTED. PERFECT ORDER. 
6v Operation. 6 Band, 

200 K.C. to 30 Megs. 

Ideal communications Receiver or 
mobile and small ships’ use. 

$55.00 £27/10/- 


AR7 RECEIVERS 

Realigned, Air tested. Perfect order, 
Rack Mounted or Cabinet. 

$105.00 

3BZ TRANSMITTERS 

AIR TESTED 

$55.00 

522 TRANSCEIVERS 

Complete with Valves. 

100 to 156 Megs, 

$25.75 £12/17/6 

522 TRANSMITTERS 

Complete with ValvcSL 

$13.50 £6/15/- 
522 RECEIVERS 

Complete with Valves. 

$11.50 £5/15/- 


$21.75 


New Condition 
8c RECEIVERS 

Post-war version of H,R.O. 
4 band 1.6 to 26 megs. 
Air tested. Perfect order. 

$90.00 £45/-/- 


WANTED 

Communication* Receivers. Test 
equipment. P.A. Gear, Large or 
small surplus stock. Best prices 
Call, write or phone, any time. 
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136 VICTORIA ROAD, MARRICKVILLE - 51-3845 


rn 

HOIUUSCM 


GUITAR 

AMPLIFIERS 

0-Walt, Two Channel* with Twin 
:one Speaker .. $53.35 £26/15/ 
4-Wait, 4 Inputs* Bom and Treble 
loom. 2 Twin 

-one Speaker* .. $63.00 £31/10/ 
17-Wait, Four-Channel* Bom and 
Treble Boost. Two 
Twin Cone Speakers $76.25 £30/2/6 

35 WATT 

1-Channel. Bas sand Treble Boost, 
i Twin Con* 

Speakers .. .. $109.05 £54/10/6 

Vibrato with foot control and 2 ore- 
et controls for frequency and in¬ 
tensity. $10.50 (£5/5/) extra on 
ibove models. 

14 plus 14 WATT 

With Reverberation. May be used 
is 28 Watt or as 14 Watt plus 14 
Watt Reverb. Two 9x6 Woofer 
Ipeakers. Two 9x6 Twin-Cone 
Sneakers. 4 Channels. Bass and 
Treble Boost. Foot Vibrato control 
nduded. 

9163.50 £81/15/- 

3LAP BASS OR BASS GUITAR 
40 WATT AMPLIFIER 
I Input Channels. Bom and Treble 
Soost. Two Htn Radial Beam 
Speakers. Perfect reproduction on 
10 cycles. 

$145.75 £72/17/6 

PIGGY BACK 
GUITAR AMPLIFIER 

>0 W«l,.$79.75 

IS Walt.$99.75 

SO Wall.$119.75 

I Inputs. Bow and Treble Bond. 
Vibrato It required. $10.59 extra. 


TAPE ECHO UNIT 

Suits any Guitar amp. 
without any alteration. 
JUST PLUG IN. 

$139.50 


PLAYMASTER 106 
AND 107 



Feb. and March Elect. Aust. 

106 

WIRED AND TESTED. $88.75 

107 

WIRED AND *70 AA 

TESTED.♦/".«» 



PLAYMASTER 4 
STEREO AMPLIFIERS 

Push-Pull. • Watt per Channel. 
Bass and Treble boost and Cut. 

Wired and Tested. 

£38/10/- $77.00 


T.V. 

SIGNAL-BOOSTER 

240 V. operation. No change. To 
set. Simple connection. Extra tain 
on all channels. 

$9.75 

Pott 50c. 


NEW RECORDING 
TAPE 

£ s d 

31n Mylar LP 300ft .. 10 6 

Sin Mylar LP 900ft ..100 

51n Mylar DP 1200ft ..150 

SttJn Mylar LP 1200ft .15 0 
5V4ln Mylar DP 1800ft . 1 17 6 

7ln P.V.C. 1200ft ....150 
7ia Mylar LP 1800 .... 1 17 6 

71n Mylar DP 2400ft .. 2 10 0 

10V*Jn Mylar LP 3600ft .. 3 15 0 
Poet 2/6 per Spool. 


P.A. SPEAKERS 

( WATT 

81n Units In Waterproof 
Projection Horns. 

15 Ohm Voice Colls. 

$13.50 £6/15/ 

In Double Ended Flares. 
Duolaterd) Coverage. 

$14.50 £7/5/ 

Lint Output Transformers 
to suit. 

$1.75 (17/6) extra. 

P.A. SPEAKER 
DRIVER UNITS 

American Rating. 30 Watts. 
Volet Coll 16 ohm. 

$21.50 £10/15/ 

15 Watt Rating. 

$15.75 £7/17/6 

REFLEX HORNS TO SUIT. 

$21.50 £10/15/ 


iiiiiiiMiiiiiMiiMiiiimiiiiMiiiiimimiimimiiimiiimiiiiHiiiiHiHimiuimmiiiimiiimmimiimmuimiumiimiiiiii, 

WCtKCND - HOLIDAY- EVENING 
DEMONSTRATIONS AT C0LLAR0Y 

PHONE XW5956 FOR APPOINTMENT TO TEST STEREO 
GUITAR AMPLIFIERS AND TELEVISION. 


miimimi" MiiiiiiMt»iititiiiiiiiiiiiiiiiim*>tiiii«»i«miiiiiiimiMimiiiii«iii<i!iiiiitiiitmiiiiiiiiiiit<iiiii(iiM«iiiir 



BATTERY 

CHARGER 



240 Volf A.C. Operation 

3 Rate 6V, 12V TRICKLE CHARGE 

Trickle Charge Position suits all Batteries. 2V to 12V at 
rate of 200 to 500 M.A. 


STANDARD 

2 amp. 6V, 12V, TRC .. $11.50 

3 amp. 6V, 12V, TRC .. $12.25 

4 amp. 6V, 12V, TRC .. $13.25 

5 amp. 6V, 12V. $13.95 

Poet. fc.S.W, 75c. Interstate $1.23. 


DE LUXE 

3 amp.$16.75 

4 amp.$19.75 

6 amp. $21.75 

10 amp.$27.73 

Rail or Air Freight on. 


MULLARD 

MAGHAVOX 

BOOKSHELF ENCLOSURE 
Maple, Teak or Walnut 

Complete $26.00 

SUPER BOOKSHELF $40.50 

Pottt N.S.W, 3/-, Interstate 10/-. 

PLAYMASTER 
BOOKSHELF UNITS 
Gin 8ln 12ln 
$29.50 $33.50 $36.50 




REVERBERATION 

UNITS 

Latest design to suit organs, 
guitar, any hi-fi equipment. 

£ 2 / 17/6 $ 5.75 

Post. 3/6. 


ELEOA 

REVERB. SPEAKERS 

Automatic addition of reverberation 
to any existing amplifier. 

Handles 12 Watts. 

£ 12 / 15 /- $ 25.50 


CO.AXIAL SPEAKERS 
C.S-30. 12" 

V.C. 16 ohm. Cross over 3,060 
cycle. Frequency range 30 to 
20,000 cycles. Rated 20 Watts. 

£13/19/6 $27.95 
C.S-20. 8" 

V.C. 16 ohm. Cross over. 3,000 
cycle. Frequency range 40 to 
20,000 cycles. 

Rated 8 Watts. 

£7/19/6 $15.95 


HORN TWEETER 

CT-3 

2,000-20,000 Response. 
20 Watts Power. 
Sensitivity 110 dbw. 
Weight lttlb. 

(£ 4 / 9 / 6 ) $ 8.95 


DISTRIBUTOR FOR 

DUAL GARRARD 6SR 
GRAMO. UNITS 

GOODMAN 

SPEAKERS 

TRIO COMMUNICATIONS 
RECEIVERS, STEREO 
AMPLIFIERS AND TUNERS 

Full Range of Radio and TV 
Test Equipment. 

Multi Meters. 

Transistor. Power Supplies. 

Send For Brochure and 
Special Price List 
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ELECTRONICS ARE GOING PLACES 



A radio-equipped turtle is tracked by orbiting satellites to check 
its migratory voyages in the Atlantic Ocean. One of the million 
incredible uses of electronics for commerce and industry. 


EARN BIG MONEY as an 



STUDY AT HOME IN YOUR SPARE TIME 


You know as well as we do that electronics is the big 
new field that’s here to stay. Industry is using electronics 
in fields many people hadn’t dreamed of a few years ago. 

TRAINED MEN ARE NEEDED. Australia’s industries 
need, and must have, Electronics Engineers urgently. 
Salary scales are rising fast and electronic engineering 
specialists are making big money. Trained Australian 
Electronics Engineers can choose jobs anywhere in the 
world—the lack of these trained men is world-wide. 
Training is the key—qualifications are what matter. 

BE HIGHLY PAID IN THE WORK YOU LIKE MOST. 

You already have the interest you need to be successful 
in electronics—you can get the training you need through 


International Correspondence Schools. You can train for 
your career in electronics at night, in your own time, 
with the help of a School of Electronics as close as your 
mail box. 

ACT NOW! Fill in the coupon below and send it to 
I.C.S.—we will send you by return mail our Free Book 
“Your Career in Electronics.’’ You could be earning more 
money, doing the work that you like, sooner than you think. 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

Dept. 528, Division of Electronics 
400 Pacific Highway, Crows Nest, N.S.W. 


Which of these specialised I.C.S. 

Home Study Courses interest you most: 


□ Audio: Hi-Fi, 

Stereo 

□ Automation 
Electronics 

□ Automatic Controls 

□ Industrial 
Applications 

□ Nuclear 
Instrumentation 

□ Digital Techniques 

□ Transistors & Semi 
Conductors 


□ Communications 

□ Monochrome and 
Colour TV 

□ Electronic Drafting 

□ Printed Circuits: 
Conventional 

□ Printed Circuits: 

Micro Integrated 

□ Fringe Equipment 

Also Computer Programming 
for Commerce, Research, 
Industry 


I"International Correspondence Schools 


I 

I 

I 

I 


Dept. 528 Division of Electronics, 400 Pacific Highway, Crows Nest, N.S.W. 

Please send me, without cost or obligation, your Free Booklet 

“Your Career in Electronics” and full information about_ 


Name (Mr., Mrs., Miss). 


Age. 


| Address.. 


Phone 


^Occupation 


Dpt 528 
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Modern electronics text 

ELECTRONIC CIRCUITS, by E. J. 
Angelo, Jr. Published by McGraw-Hill 
Book Company, Inc., Second Edition, 
1964. Hard covers, 6-3/8in x 9Iin, 
672 pp., many circuits and diagrams. 
Price in Australia $13.15. 

The author of this book is Professor of 
Electrical Engineering at the Polytechnic 
Institute of Brooklyn. His aim in writing 
the book was to provide an introductory 
:ext for a one-year first course in under¬ 
graduate electronics, using a unified ther¬ 
mionic-semiconductor approach. An exami¬ 
nation of the book suggests that this aim 
has been very successfully realised. 

The emphasis throughout is on laying a 
solid theoretical foundation to equip the 
student with the tools for understanding 
the operation of new devices and techniques 
as tiiey will be confronted both in 
future detailed study and in eventual appli¬ 
cation. Hence there is considerable space 
devoted to circuit analysis, construction of 
incremental models for active devices, and 
semiconductor physics. 

A listing of the chapter headings should 
give a good idea of the material covered 
and the approach adopted. The headings are 
1. Introduction; 2. The Ideal Diode; 3. 
Practical Rectifiers; 4. Ideal Amplifiers; 5. 
The Basic Vacuum Triode Amplifier; 6. 
Practical Triode Amplifiers; 7. Incremental 
Linear Models for the Vacuum Triode; 


8. The Basic Transistor Amplifier; 9. Prac¬ 
tical Transistor Amplifiers; 10. Multigrid 
Vacuum Tubes; 11. Audio-Frequency Power 
Amplifiers; 12. Controlled Rectifiers; 13. 
Analysis of Piecewise-Linear Circuits; 14. 
Systematic Analysis of Linear Electronic 
Circuits; 15. Network Theorems; 16. Fre¬ 
quency Characteristics of Single-Stage Am¬ 
plifiers; 17. Frequency Characteristics of 
Cascaded Amplifiers; 18. Tuned Amplifiers; 
19. Feedback Amplifiers. 

The treatment is quite modern for a 
book of this type, with mention of recently 
developed devices and fabrication tech¬ 
niques in addition to description of modern 
techniques for circuit analysis. An example 
of the latter is the inclusion of an intro¬ 
duction to the use of transfer functions 
and pole-zero patterns in the analysis of 
amplifier frequency response. 

Author Angelo has a style which is 
highly concise yet quite easily followed 
with the aid of many excellent diagrams. 
He ends each chapter with both a reference 
list and a set of problems, with the answers 
to selected problems given at the rear of 
the book. Hence the book seems eminently 
suitable for use as a university or technical 
college text as well as a basic reference 
for the practising engineer. • 

Our copy caime direct from the pub¬ 
lisher, but we understand that copies are 
available from all major booksellers. (J.R.) 


Introduction to statistics 


CONCEPTS OF STATISTICAL INFE¬ 
RENCE, by William C. Guenther. 
Published by McGraw-Hill Book Com¬ 
pany, New York, 1965. Hard covers, 
6fin x 9iin, 353 pp., many diagrams 
and tables. Price in Australia $8 35. 

Statistical concepts are no longer mere 
playtoys of ivory-tower mathematical specu¬ 
lation or half-mistrusted tools for “proving” 
shaky sociological theories. Over the last 
few years they have become an essential part 
of the basic conceptual equipment necessary 
for a thorough understanding of scientific 
and technological progress. 

It is therefore becoming more and more 
necessary for the scientist, engineer and 
technician to have a working knowledge 
of at least the basic concepts of statistics; 
and it was with this in mind that the 
present book under review was produced. 

W. C. Guenther is Professor of Statistics 
at the University of Wyoming, and describes 
the book as intended for a “general one- 
semester introductory course in statistics.” 
However by virtue of its up-to-date ap¬ 
proach, its scope and its clarity of expres¬ 
sion I would expand this to suggest that it 
should make an excellent introduction to 
statistics for almost anyone wishing to 
tackle the subject in earnest. 

Probably the best way of indicating the 
extent of its coverage is to list the chapter 
headings. These are: 1—Probability, 2—Pro¬ 
bability Models, 3—Parameters, Statistics 
and Sampling Distributions, 4—Testing Sta¬ 
tistical Hypotheses, 5—Some Statistical In¬ 
ference for Means and Variances, 6—Some 
Statistical Inference for Parameters of Dis¬ 
crete Random Variables: Approximate Chi- 
Square Tests, 7—Analysis of Variance, 
8—Regression and Correlation. 

There are four appendices, the first three 
dealing with summation notation, interpo¬ 
lation and square roots respectively, and the 


last nroviding some 19 statistical tables and 
graphs. The latter include the cumulative 
binomial, hypergeometric, Poisson, normal, 
Student’s “t,” chi-square, chi-square/df and 
F distributions, a table of random 
digits, various power curves for hypothesis 
comparisons, and confidence belts for pro¬ 
portions and the correlation coefficient. 

Numerous worked examples are provided 
throughout the book to illustrate both the 
calculation and application of the various 
techniques. In addition each section ends 
with exercise problems, the answers for 
selected problems being given at the rear of 
the book. Each chapter ends with a biblio¬ 
graphy. 

The notation employed is fairly modern, 
with lower-case Greek symbols for para¬ 
meters and the subscripted “H” notation 
for hypothesis formulation. However, 
sample statistics and estimators are indica¬ 
ted by lower-case italics rather than upper¬ 
case Roman letters. 

To summarise, the book seems to me to 
be very well written apd of a scope which 
would make it an excellent choice as a 
first text in statistics for the engineer, 
scientist or student. 

Our copy came direct from the publisher, 
but we understand that copies are available 
from all comprehensive booksellers. (J.R.) 


Transistor Tables 

TRANSISTOR BIAS TABLES (GERMA- 
NUJM). bv E. Wolfendale, B.Sc. (Eng.) 
Published by lliffe Books Ltd., London, 
1966. Hard covers, 7-3/8in x 9$in, 
71pp. Price in Australia $3.60. 

Another book from E. Wolfendale, whose 
“Transistor Circuit Design and Analysis” 
I reviewed last month in these columns. This 
one is far from being a text, however. 
Rather it is a set of computer-calculated 
bias component tables, with the intended 
purpose of assisting “anyone who wishes 
to design or build a transistor amplifier.” 

The tables are based upon what Wolfen¬ 
dale calls “the conventional bias circuit”: 
a common-emitter stage with emitter swamp¬ 
ing resistor and base bias derived from a 
resistive divider across the supply. They 
have been calculated for germanium tran¬ 
sistors only, and only for this configuration. 

Basically the idea is that one uses the 
tables to find the most suitable values of bias 
divider and emitter resistors, taking into 
account the collector current required, the 
supply voltage, the leakage, current gain 
and emitter junction voltage of the tran¬ 
sistor to be used, the spread in current 
gain, and the range in junction tempera¬ 
tures over which the circuit will be required 
to operate. 

Eleven values of collector current are 
provided for. covering the range from 
lOOuA to 10A; each value occupies five 
book pages and is subdivided according to 
the ranges of the other variables. For each 
current there are five values of supply volt¬ 
age (3,6,9,12, and 24V), each accounting for 
a separate page. Within the pages there are 
columns and rows which cover three values 
of Beta (20,60,200), five values of Icbo 
(appropriate to current levels), three values 
of bias divider resistors, five values of 
emitter resistor, two limits of Beta spread 
(Bnominal/2 and 2Bnominal), and 
maximum temperatures of 45, 60 and 85 
degrees C. A fixed relationship between Vbe 
and Ic is used, and throughout the tables 
the dependent variable is Ic. 

Examples are given to illustrate the use 
of the tables, and it would certainly appear 
that the latter are both useful and con¬ 
veniently used. That is, as far as they go— 
for germanium transistors only, and for only 
“the conventional bias circuit.” , 

Yet at risk of being thought carping I 
must comment that to me they just don’t 
go far enough for a work published only 
last year; like the text reviewed last month 
they seem more appropriate to the state of 
the art four or five years ago. No account 
seems to have been taken of the fact that 
silicon devices (note the plural) have for 
some time now rendered the germanium 
transistor all but obsolete, or of the equal¬ 
ly relevant and important point that in the 
last few years circuit design techniques 
have developed and expanded far beyond 
the point where one can meaningfully talk 
about “the conventional bias circuit.” 

In short, it seems to me that the only 
thing modern about this book is that the 
tables have been calculated by computer. 
Yet 1 daresay that those who still wish to 
design long strings of “conventional” ger¬ 
manium amplifier stages will probably find 
it very useful. 

The review copy was an advance proof, 
and came from the Technical Book and 
Magazine Company Pty. Ltd., of 289-299 
Swanston Street, Melbourne. We understand 
thai finished copies will be available from 
this firm by the time this review is publish¬ 
ed. (J.R.) 


ijiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiniiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiititMuiiMiiiiiiiiiiiniiuiiiiiitiitiiiiiiiiiiiitiiiiuiiiiiiiiimittiusmiiiiiiiiiiiiiiiiimiiuiJiiiiimtiiiimiiii 

Certain books reviewed in these pages are submitted directly 
to us by overseas publishers. Inquiries should be directed to 
local technical booksellers who may be able to supply from 
stock or who will normally be willing to import against a 
definite order. Books reviewed in these pages are not dis¬ 
tributed or sold by “ELECTRONICS Australia.” 
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CHOOSE THE BEST-IT COSTS NO MORE 



0. T. LEMPRIERE & CO. LIMITED. Head Office: 27-41 Bowden Street, Alexandria, N.S.W. 
find at Malbourn* « Brisbane • Adelaide • Perth 



NEW TELEVISION ENCYCLOPAEDIA 


5 Volumes 
5000 Subjects 


CONTENTS INCLUDE 


1850 Pages 
Fully Indexed 


Television Servicing Methods, Alignment of Video l-F 
Amplifiers, Picture Tube Input Circuits, The Sync Sections. 
Sweep Oscillators, Automatic Control of Sweep Frequency, 
Sweep Amplifier and Deflection Circuit, Picture Tube Service 
and Adjustments, Television Modulation, Measurements at 
High Frequencies, Analysers and Multimeters, Electronic 
Voltmeters, Signal Generators and Test Oscillators, etc. etc. 
SEE THESE BOOKS — AT OUR RISK! 

We will send you this complete 5 volume set for 10 days FREE 
TRIAL. Read and fill in coupon today. 


CLIP THIS NOW 


STANDARD PUBLISHING CO. PTY. LTD., 

45 Chandos Street, St. Leonards, N.S.W. 

Please send me for 10 days’ trial the complete 5-volumes set Television Encyclopaedia. I 
am at liberty to return these books within 10 days of my receipt of them. If I decide to 
keen them I will pay £1 ($2.00) deposit and £2 ($4.00) per month until the total sura of 
£16/16/ ($33.60) is paid. 

NOTE: The books cannot be purchased separately. 

NAME. 


ADDRESS 


OCCUPATION.. 

SIGNATURE ... 

PARENTS OR GUARDIAN’S SIGNATURE. 

(If under 21) E.A., Apr „ 67 


HOW TO BUILD SPEAKER ENCLO¬ 
SURES by Alexis Badmleff and Don 
Davis. Published by Howard W. Sams 
and Co. Inc., Indianapolis and New 
York. Stiff paper covers, 81 x 5*in, 
144 pages, fully illustrated. Our review 
copy direct from the publishers. 

In the hi-fi conscious realm in. which 
we move, any book on loudspeaker en¬ 
closures is likely to command immediate 
attention and to start arguments if it makes 
any outlandish claims or statements. In 
this case, inspection of the presentation, the 
diagrams and limited browsing brought to 
light nothing of a controversial kind. 

The authors begin, logically, with a brief 
introduction to enclosures and loudspeakers 
in order to orientate the reader in respect 
to what is to follow. Succeeding chapters 
discuss infinite baffles, bass reflex enclo¬ 
sures, horn enclosures and systems in which 
the foregoing concepts are utilised in com¬ 
bination. 

The book concludes with chapters on 
cross-over networks and “constructing and 
testing techniques.” 

It could be read purely as a general text 
on the subject and, as such, reflects widely 
accepted thinking in relation to the various 
systems. However, it betrays its American 
hi-fi origin with a bias towards large sys¬ 
tems—a bias which is not onen to ques¬ 
tion in fact but in practicability. 

For those who may wish to put plane 
to timber, various typical plans are in¬ 
cluded, while there are tables and graphs 
to suit those who might also like to work 
things out for themselves. 

In short, it is a book which should be 
well suited to the needs of the hi-fi 
enthusiast and handyman. (W.N.W.) 

* * * 

SPACE NAVIGATION GUIDANCE AND 
CONTROL Edited by 3. E. Miller, 
M.I.T. Published bv Technivision Limi¬ 
ted. Braywick House, Maidenhead, 
Berkshire, England. Hard covers, 10 x 
6in, 373 pages, illustrated mainly by 
line drawings. 

Known by tne acronym AGARD, the 
Advisory Group for Aerospace Research 
and Development is one of a number of 
oermanent specialist panels maintained bv 
NATO countries as hart of the North 
Atlantic Treaty Organisation. One of the 
roles of AGARD is to publish good 
quality bound volumes of symposia proceed¬ 
ings or monographs on significant areas of 
aeronautical research and development. 

This is one such volume, designated as 
AGARDopraph 105. 

Containing the work of eight specialist 
authors, all from the Massachusetts In¬ 
stitute of Technology, the book presents 
an overall # picture of the basic require¬ 
ments. design philosophy and eauipment 
for the guidance and control of space¬ 
craft and, in particular, the Apollo moon 
landing vehicle. 

Part 1 of the book involving 8 chanters 
has to do with basic principles of guidance 
and control of airborne vehicles, beginning 
with geometric principles and aircraft and 
leading through to gyroscopes and inertial 
guidance This is highly readable material, 
freely illustrated by line drawings. Very little 
mathematics is included but references are 
listed for those who may wish to follow 
up particular aspects of the subiect. 

Part 2, involving a further 5 chapters, 
carries on^ logically with an examination 
of the principles of the guidance, navi¬ 
gation and control of space vehicles and 
an examination of these principles as 
applied to the Apollo spacecraft. 

From here on. the treatment becomes 
progressively more specialised, with rather 
more use of mathematics and graphical 
data. Section heacHnigs are: 

(3) Explicit and unified methods of space¬ 
craft control. 

(4) Inertial measurement units and pulse 
torauing. 

(5) Optical measurements and Navigation 
Phenomena. 

(6) Guidance Computer Design. 

(7) Space vehicle control systems. 

To be sure, this is not a book which 
every electronics engineer would want to 
read but, equally, it is a book which could 
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: recommended to those engineers who, 
r professional reasons or as a matter 
interest, want to gain some insight into 
e electronics behind space flight. 

Printed and bound by W. and J. Mackay 
id Co. Ltd., of London and Chatham, 
ngland, it is an attractively produced 
>lume. Special attention is drawn to the 
ct that all illustrations are proportioned 
read down the page, obviating the need 
turn the book sideways at any time. 

No information is to hand about local 
vailability but individual copies could 
obably be obtained to order by technical 
loksellers. (W.N.W.) 

★ ★ ★ 

ADIO VALVE DATA (Eighth Edition). 
Published by Iliffe Books Ltd., London. 
Soft covers, llln x 8in, 230 pages. 
Price in Australia $1.60 plus postage 
20c. 

The title of this book is something of a 
isnomer, since in addition to data on 
lives, it also inoludes characteristics of 
ansistors, semiconductor diodes and recti- 
srs, and C.R.T.’s. 

All data is grouped under main headings 
wording to the type of device (i.e., the 
mction of each type) and these main sec- 
Dns are further subdivided under manu- 
icturers. 

The main data section is followed by 
jarly 30 pages devoted to valve base 
mnections, transistor base diagrams and 
todc and rectifier connections. A compre- 
snsive index to all types listed, with eaui- 
alents printed alongside, occupies the last 
0 pages of the book. 

At the modest selling price asked, this 
ook represents very good value. Our review 
}py came from Technical Book and Maga- 
ine Company Pty. Ltd., 289-299 Swanston 
treet, Melbourne. (H.A.T.) 

★ ★ ★ 

APID SERVICING OF TRANSISTOR 
EQUIPMENT, by Gordon J. King. 
Published by George Newnes Ltd;, 
London, 1966. Hard covers, 5}in x 
81in, 151 pages, many circuits, dla- 
grams and photographs. Price in Aus¬ 
tralia, $5.50, postage 21c. 

In the words of the author, this book 
... is directed to the service technician 
ow changing from valves to transistors, to 
ie student starting a career in electronics, 
nd to the enthusiastic amateur . . and 
iis gives a good indication of the technical 
3vel at whicn it is written. 

The first chapter is devoted to transistor 
undamentals, and is quite comprehensive, 
onsidering that it is a preliminary to the 
lain text. Even the raw beginner should 
mish up knowing a good deal more about 
he subject than when he started, while 
aost readers will find it a useful refresher 
:ourse regardless of previous studies. 

The chapter starts right at the beginning 
vith a discussion of how a crystal, which 
s normally an insulator, is made into a 
emi-conductor by the addition of impuri- 
ies. The discussion is at the electron level, 
>ut without recourse to mathematics. It 
irogresses through the diode concept to 
he transistor, which it covers in consider- 
ible detail from a mention of the point 
contact type through to the mesa and epi- 
axial planar types. 

It then discusses transistor circuit modes, 
hermal runaway, static characteristics, cur- 
*ent, power, and voltage gain, impedance 
md output characteristics, leakage current, 
jfc. By the time all this is digested, the 
reader will have a good grounding with 
>vhich to tackle the following chapters, 
[ncidently, the author studiously avoids com¬ 
parison between valve operation and tran¬ 
sistor operation. He prefers to treat the 
subject as if valves never existed; a decision 
with which most instructors will heartily 
agree. 

From here on the book deals with practi¬ 
cal testing, chapter two dealing mainly 
with testing the transistors themselves, usu¬ 
ally in circuit. However, in both this and 
subsequent chapters, the author discusses 
typical circuit configurations, and how they 
operate, before dealing with likely faults 
and methods of testing. Thus the readers 
learns the “why” as well as the “how.” 

The following chapters are headed: Signal 
Conditions and Tests; Fault-finding in 


Audio and Video Circuits; Fault-finding in 
RF Circuits; Fault-finding in Oscillator 
Stages; Fault-finding in Transistor Radios 
and Amplifiers; Practice of Equipment 
Transistor Servicing. 

The author writes in a concise, easy-to- 
read style and our overall impression is 
one of a very carefully prepared and 
valuable text book. It would be a useful 
addition to any student’s library. (P.G.W.) 
★ ★ ★ 

HOW TO BUILD AN INEXPENSIVE 
TRANSISTOR RADIO. 

HOW TO BUILD AN ASTRONOMICAL 
TELESCOPE. Published by Beta Books, 
203A Mulgoa Road, Penrith, N.S.W. 
Soft covers, size 10 x 8ln, 24 pages. 
Available from booksellers, price 75c. 

Of these two books for die younger 
generation, the first would appear to be 
suitable for the 10-14 year old age group, 
and the second for the 12-16 year olds, 
according to aptitude. 

Both follow the same general pattern. A 
short introduction to the subject matter 
is followed by simple step4>y-step instruc¬ 
tions, with each step illustrated by a line 
drawing. 

Tlie transistor radio is a simple, non- 
regenerative detector using an OC44 powered 
by a 4.5V battery. Construction should be 
well within the reach of any intelligent 
lad in the age groups mentioned, and 
a few evenings work should suffice to com¬ 
plete the construction. 

The telescope project is one that re¬ 
quires rather more skill and a large amount 
of patience and, as such. will appeal to a 
minority of youngsters. It involves grind¬ 
ing and silvering the mirrors, and con¬ 
struction of a wooden stand. With the 
many hours of fairly tedious work involved, 
several months are likely to elapse between 
start and completion of the instrument. 
For a rather elaborate construction of this 
type, the text would appear to be some¬ 
what sketchy and oversimplified, and one 
feels that this modest book would require 
to be supplemented by a more compre¬ 
hensive work to take the task to a success¬ 
ful conclusion. 

Our review copies came from A. H. and 
A. W. Reed Pty. Ltd., 143-5 York Street, 
Sydney. (H.A.T.) 


B.S. 216, Vulcanised Fibre Sheets, en¬ 
dorsed as AS C51. 

B.S. 2768, Thin Vulcanised Fibre Sheet 
(including Leatheroid), endorsed as AS C368. 

B.S. 3255, Presspaper, endorsed as 
AS C369. 

B.S. 1885, Synthetic-resin, Bonded-paper 
Insulating Tubes (Rectangular Cross- 
section), endorsed as AS C371. 

B.S. 1078, Adhesive Insulating Tape, en¬ 
dorsed as AS C372. This standard applies 
to rubber impregnated tape. A separate 
Australian standard, AS C330, covers “pres¬ 
sure sensitive” insulating tapes of other 
materials. 

Each of these standards includes a full 
range of -test requirements and test pro¬ 
cedures. Copies are available from the 
various offices of the Association at the 
following prices: AS C51, 75c; AS C368, 
58c; AS C369, 75c; AS C371, 38c; AS 
C372, 35c. 

FERRIS-CHANNEL MASTER M.A.T.V. 
MANUAL has been published by Ferris 
Bros. Pty. Ltd., and is now available from 
the company’s head office at 752 Pittwater 
Road, Brookvale, N.S.W. ? or from the com¬ 
pany’s branches and distributors, price $1. 

Ferris Bros, say this is the first compre¬ 
hensive manual written and published in 
Australia dealing in detail with the plan¬ 
ning of master antenna TV systems around 
equipment freely available in Australia. It 
is intended to explain in simple language 
the principles and techniques of TV signal 
reception, amplification and distribution. The 


LITERATURE—in brief 

STANDARDS ASSOCIATION OF 
AUSTRALIA is seeking comment on pro¬ 
posals to endorse the following Internat¬ 
ional Electro-technical Commission publi¬ 
cations as Australian standards:. 

191-1 Mechanical Standardisation of 
Semiconductor Devices: Part 1—Prepara¬ 
tion of Drawings. 

147-0 Essential Ratings and Character¬ 
istics of Semiconductor Devices and Gen¬ 
eral Principles of Measuring Methods: Part 
0—General and Terminology. 

The drafts are issued as Docs. 1122 and 
1123 respectively, and comprise the texts 
without amendment of these I.E.C, publi¬ 
cations. 

They deal with the general principles or 
requirements which apply when quoting 
essential ratings and characteristics of semi¬ 
conductor devices, and also the the prep¬ 
aration of drawings to indicate space 
requirements and give dimensional charac¬ 
teristics which will ensure interchange- 
ability. 

Constructive comment on the proposed 
endorsement of these publications as Aus¬ 
tralian standards is invited from persons 
or organisations concerned with the manu¬ 
facture or use of semi-conductors, and 
should reach the Association not later than 
April 30, 1967. Copies of these documents 
may be obtained, without charge, from the 
Headquarters of the Association, 157 
Gloucester Street, Sydney, or from branch 
offices in capital cities and Newcastle. 

STANDARDS ASSOCIATION OF 
AUSTRALIA has endorsed as Australian 
standards five British standards covering a 
range of materials used in the electrical 
industry for insulating purposes. These are 
as follows: 


RADIO 

ENTHUSIASTS 

Learn 

amateur radio 
in your spare time. 


Whatever your interests are in 
amateur radio, there’s a Stott Radio 
course for you. Easy to follow. 
Practical. Modern. Guidance aii the 
way by top-flight radio engineers. 

Radio for amateurs 
Learn the exciting skills of building 
modern radio receivers. Learn about 
the latest advances in electronics, 
design, construction and operation. 

Let Stott’s show you how. 
Amateur Operator’s Certificate Course: 
Broadcasting is fascinating. Stott’s 
offer an entirely new course that 
enables you to sit for the Amateur 
Operator's Certificate of Proficiency 
Examinations with complete 
confidence. 

Get full details now on Stott’s 
Radio Courses. 

Stotts 

TECHNICAL CORRESPONDENCE COLLEGE 

159 Flinders Lane, Melbourne. 383 George St., 
Sydney. 290 Adelaide St., Brisbane. 

45 Gilles St., Adelaide. 1130 Hay St., Perth. 

Post this coupon: 

r TO STOTT’S: Please send me, free and with-~~l 
I out obligation, full particulars of your i 
I Courses in Radio for Amateurs. 

( MR./MRS./MISS.. | 

| ADDRESS .... | 

| .ABE. j 

I I understand no representative will call. * 
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purpose and applications of each item of 
equipment employed in M.A.T.V. systems 
are explained, including masthead and dis¬ 
tribution amplifiers, splitters, wall taps, traps 
and attenuators. 

Included are reference tables for the 
easy calculation of cable splitter, insertion 
and isolation losses, and of signal levels 
at each point in a system. An explanation 
of the method used to calculate these for a 
typical system is included. Many diagrams 
are incorporated in the text. 

SERVICE SCOPE, No. 39 (August. 
1966), is available from Tektronix Australia 
Pty. Ltd., of 4-14 Foster Street, Sydney. It 
contains the second and concluding part of 
an article “Tunnel Diode Switching Cir¬ 
cuits and the Back Diode,” the first part of 
which was in the June, 1966 issue. This 
also includes servicing notes for users of 
Tektronix test instruments. Also available 
are a new products guide, which features 
the Model 491 Spectrum Analyser, and a 
newsletter which lists new accessories and 
used instruments for sale at a discount. 

MEASUREMENT NEWS for November/ 
December, 1966, published in the U.S.A. 
by Hewlett-Packard, summarises the latest 
additions to their range of test equipment. 
This includes a 3 to 12.4GHz frequency 
converter; a narrow band filter preselector 
tunable from 1.8 to 12.4GHz; an analog 
frequency meter measuring from 3 Hz to 
10MHz which doubles as a wideband dis¬ 
criminator; and a vector impedance meter 
with a frequency range from 5 Hz to 
500KHz. 

The publication also lists eight applica¬ 
tion notes which are available. These are: 
AN76—Using the 230A Power Amplifier; 
AN82—Power Supply/Amplifier Concepts 
and Modes of Operation: AN83—Increased 
Output Resistance for DC Regulated Power 
Supplies; AN84—Swept SWR Measurements 
in Coax; AN909—Electrical Isolation Using 
the HPA 43410;, AN910—Opto-electronic 
Coupling for Coding, Multiplexing, and 


HICKOCK 


Channel Switching; AN911—Low Level DC 
Operation Using HPA Photochoppers; 
AN912—An Attenuator Design Using PIN 
Diodes. 

The Australian agents for Hewlett-Pack¬ 
ard are Sample Electronics (Vic.) Pty. Ltd., 
of 9-11 Cremorne Street, Richmond E.l, 
Victoria. 

B.B.C. ENGINEERING MONOGRAPH, 

No. 64 (November, 1966) ? Data for the 
Acoustic Design of Studios, by A. N. 
Burd, C. L. S. Gilford, and N. F. Spring, 
20pp. Price in U.K. 5/. 

This monograph is intended as a guide 
to the use of sound-absorbing materials for 
the control,- of reverberation time in sound 
and tele\ ision studios It comprises data 
on sound absorption coefficients, preferred 
reverberation times of studios, and a table 
allowing easy evaluation of a function re¬ 
quired in the formula for the calculation 
of reverberation time. 

Copies may be ordered through book¬ 
sellers, or direct from B.B.C. Publications, 
35 Marylebone High Street, London, W.l. 

NATIONAL BUREAU OF STAN¬ 
DARDS in the U.S.A. has advised publi¬ 
cation of the following Technical Notes: 

A New Near-Zone Electric Field-Strength 
Meter, by Frank M. Greene. Technical 
Note 345, November, 1966, 47pp, price in 
U.S.A. 35c. 

This report describes in some detail the 
design and performance of these new meters. 
The design is based on a form of tele¬ 
metry which involves the use of a com¬ 
pletely non-metallic transmission line. 

The Design and Operation of a High- 
Voltage Calibration Facility, by Winston W. 
Scott jun. Technical Note 349, November, 
1966, 26pp, price in U.S.A. 25c. 

This publication describes the design, con¬ 
struction and operation of a high-voltage 
calibration facility — based on the opera- 


BRAND 


-tion of such a facility for seven years a 
the N.B.S. Radio Standards Laboratory a 
Boulder, Colorado. 

These Technical Notes are available frori 
the Superintendent of Documents, U.S 
Government Printing Office, Washington 
D.C., U.S.A. Remittances should be in U.S 
exchange and should include an additiona 
25 per cent of the publication price t< 
cover mailing costs. 

MINIWATT DIGEST, Vol. 6, No. < 
(January, 1967), features a main articl* 
describing “Digital and Logic Systems.’ 
This is the first of a series and form: 
an introduction with definitions and a theo 
retical background to the subject. The 
series is intended as an aid to those wh( 
may have to design or service integratec 
digital systems. 

Another article describes an electronic 
metronome of simple construction which 
can be housed in a small box and ma> 
be carried in *a briefcase. 

“Miniwatt Digest” is available from the 
Miniwatt Electronics Division of Philips 

Electrical Pty. Ltd., 20 Herbert Street. 

Artarmon, N.S.W., at an annual subscription 
of $3; or single copies are available, price 
50c. 

MULLARD OUTLOOK, Vol. 10, No. 1 
(January-February, 1967), contains the third 
article in the series “Dynamic Display 

Means Extra Sales,” which is intended as 
a summary of the principles of display for 
radio and electrical retailers. Part 3, en¬ 
titled “Colour and Lighting,” introduces 
colour theory and discusses lighting 

schemes. 

Also in this issue is part 2 of an article 
on colour TV picture tubes. This part de¬ 
scribes the screen-laying process, the 
assembly of the three-gun electrode and 
the final pumping, sealing and testing. 

(Continued on Page 158) 
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MODEL 799 

new multi-socket test for 

speed and accuracy. 

Hickock developed Gm circuit, 
new, high sensitivity leakage test, 
ultra sensitive gas test, 
all solid state design for 
accuracy and reliability. 


MODEL 890 

measures AC Beta with equal 
accuracy in or out of circuit, 
measures the following in-circuit 
parameters: AC Beta, R in Z Ohms, l c 
measures AC Beta, l c and l C bo out-of- 
circuit in circuit AC Beta measurement 
accuracy ±5%. 
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When writing to us:- 


Please give your name and full postal address, 
including the State. 

Write the above information clearly or, for pre¬ 
ference, print it in block letters. Your co-oper¬ 
ation will facilitate delivery of replies by mail, 
where such are called for. 


TIME SIGNALS 

.C. (Kurri Kurri, N.S.W.) asked in our 
February issue for assistance in devising 
a clock system to generate a particular 
pattern of time signals. 
l reader, who wishes to remain anonymous, 
snt the following outline of how he 
ickied a similar problem, the full details 
It' which he prefers not to disclose. The 
imer uses a synchronous motor internally 
eared to 5/6rpm. The motor had 30 teeth 
n its gear wheel, which was recut to 24 
nd which now meshes with a 100-tooth 
.'heel. The latter is on a 12-tooth shaft and 
otates att l/5rpm. This is geared down 
/ith a 1444ooth cog to l/60rpm, or one 
ev. per hour. Another gear reduces this to 
/12 rev. per hour, or two revs, per day. 
'his shaft turns an insulated drum oarry- 
ig copper bridging contacts which make 
r a set pattern as the drum rotates. There 
> also a microswitch operating a uniselec- 
:>r used as a 14-position switch for am 
nd pm, and for days of the week. 

2-VALVE TRANSCEIVER 

Name (Atherton, Qld.) sends in the 
circuit for a two-valve transceiver with 
the suggestion that we publish it in 
the “Reader Built It” page. 

'here seems to be a rash of such circuits, 
t present, probably because imported 
ransceivers are being offered in the shops 
/ith little regard to Australian licensing re¬ 
tirements. No, we are not going to publish 
his circuit or any other such circuit, likely 
o get our younger readers into trouble, 
'ou would be wise to forget it yourself! 

POWER SUPPLY 

T.L. (Victoria Park, W.A.) would like to 
know if the power transformer used 
in the Playmaster 101 basic amplifier 
type PVD109 would be capable of de¬ 
livering 50mA more current than it 
does in the Playmaster application 
mentioned. 

\.s the current drain of the Playmaster 101 
s 140mA or more an additional 50mA 
yould represent an overload of at least 
0mA, the transformer rating being 180mA 
naximum. Increasing the bias on the output 
ubes to reduce the drain by the requisite 
mount would allow the operation of the 
idditional small amplifier from the Play- 
naster power supply but with a marginal 
oss of performance of the 101 sections. 

FM PLUS COLOUR TV? 

LD. (Gosford, N.S.W.) thanks us for the 
detailed description of VM3Y. He 
brands as “false reasoning” our ap¬ 
parent assumption in the editorial that 
FM cannot be introduced simultaneous¬ 
ly with colour television. 

We are glad you liked the VM3Y article. 
\ similar licence has been issued for Syd- 
ley but we have no news as to when a 
;ignal is likely to appear on the air. As 
or the simultaneous introduction of FM 
ind colour television, we simply feel that 
t is most unlikely that it will happen that 
vay; further, that the pressures to do with 
eievision might easily force colour ahead 
:>f FM, rather than the other way round, 
as so many have been tipping. We are not 


necessarily counselling this course; we were 
simply looking at all the circumstances and 
tried to forecast the likely result. We could 
be quite wrong, as with any such forecast 
and it would serve the interest of our hi-fi 
readership if we were. Earlier, the com¬ 
mercial AM broadcasting stations were any¬ 
thing but keen about FM, as you say, but 
there is reason to believe that their attitude 
is now changing. In fact, there is reason to 
believe that some would welcome the oppor¬ 
tunity to have an FM outlet: to strengthen 
their total position in relation to other 
media. Whether this implies parallel opera¬ 
tion or separate programming would be one 
of the many matters which an official in¬ 
quiry would have to go into. 

AMPLIFIER RESPONSE 

H.V. (Perth, W.A.) raises the old question 
concerning the necessary upper limit of 
reproduction for high fidelity. He says 
that he has heard it said that 30KHz 
is sufficient, but that others claim that 
lOOKHz is necessary, in spite of the 
fact that the human ear does not go 
much beyond 15KHz. 

This could develop into a very big argu¬ 
ment H.H.—in fact, as we remember it, it 
was discussed in the old “Argument” 
column several years ago. One theory is 
based on supposed non-linearity of the 
human ear which could, in theory, create 
audible resultants from the beat of other¬ 
wise inaudible signals. Assuming that these 
were present in the original, they would 
also have to be preserved in the reproduc¬ 
tion for complete accuracy. A rather more 
practical basis for the contention is that 
equipment which has a smooth and some¬ 
what extended roll-off beyond audibility is 
much less likely to exhibit undesirable 


audible effects than equipment which cuts 
off sharply. In amplifiers, for example, ex¬ 
tended response is not valued so much for 
itself but rather as an indication of inherent 
stability. Our own feeling is that an 
enthusiast -whose equipment performs well 
to 15KHz doesn’t have much to worry 
about. 

16mm SOUND 

M.R.S. (Mascot, N.S.W.) reminds us that 
we described an amplifier for 16mm 
sound projectors some years ago. He 
thinks thait it is about time we came 
out with a solid-state equivalent. 

M.D.S. (Bourke, N.S.W.) also enters a plea 
for 16mm sound circuitry. 

It was one of those amazing coincidences 
that these two requests should arrive in 
virtually the same mail, after a long period 
in which the subject received little or no 
mention. Perhaps the requests were trig¬ 
gered off by recent discussion of FET’s 
and other circuit techniques which have 
made it possible to achieve high input 
resistance and low equivalent noise from 
solid-state preamplifiers. We should at least 
be able to come up with a preamplifier 
system within the next few months, parti¬ 
cularly as one of our staff members has 
a personal interest in devoting some time 
to the subject. 

NEUTRODYNE RECEIVER 

L.W. (Auckland, N.Z.) writes to suggest 
that some of the older readers would 
like to see a neutrodyne receiver 
described, using modern valves and 
components. 

Many thanks for your comments about old 
time circuits, L.W., and these revived memo¬ 
ries for some of our older Staff members. 
However, we doubt whether there would 
be any merit in trying to adapt the neutro¬ 
dyne oircuit to modern components. The 
neutrodyne was, essentially, a TRF receiver, 
its main feature being the use of neutralising 
circuits to offset the high grid/plate capacit¬ 
ance of the triode valves of those days. 
The advent of pentode valves with markedly 
lower grid/plate capacitance simply ren¬ 
dered such techniques unnecessary. Later 
still, the development of the superhet 
largely rendered the TRF obsolete. D 


'ELECTRONICS Australia" INFORMATION SERVICE 


Tl 


"O assist readers, ELECTRONICS Australia conducts a technical information service 
Conditions governing this service are set out below — 

(1) Address letters to: Assistant Editor, ELECTRONICS Australia, Box 2728, G.P.O., Sydney 

(2) Requests for copies of circuits or technical information requiring a postal reply must be accom¬ 
panied by postal note or stamps to the value of $0 20 (2/-). Queries not accompanied by a fee will be 
answered in rotation on these pages 

(3) For the $0-20 fee, we will supply circuit data, as available, from our files. The amount of data 
available varies, but in no case can it include information additional to that already published in the 
magazine For complicated proiects involving material extracted from more than one issue, an extra fee 
may be requested. As a rule, requests for circuits will be answered more speedily if they are not compli¬ 
cated by questions requiring the attention of technical personnel Where articles are not on file we can 
usually provide a photostat copy at $0-20 PER PAGE 

(4) The information service is aimed primarily at assisting readers in matters relating directly to 
articles published in the magazine Answers will be given in note form and only so far as can be drawn 
from general knowledge of the relevant subiect We cannot provide lengthy answers, undertake special 
research, discuss commercial designs or draw special circuits Please note that the inclusion of an extra 
fee does NOT entitle correspondents to special considerations 

(5) The editort reserves the right to return fees or to limit the scope of an individual reply when it 
is felt that a partial answer will be better than none at all 

(6) In addition to the above service, chassis blueprints are available for most of our protects show¬ 
ing the position of holes and cutouts for metal-working, but containing no details of wiring. Apart from 
complicated protects like TV sets and oscilloscopes, most blueprints cost $0-50 (5/-) each Original photo¬ 
graphs of most protects are also available, from $0-50 for a 6in x 8m glossy print, postage $0-08 (9d). 

(7) "ELECTRONICS Australia" does not deal in radio components nor will we debate the relative 
merits of competitive products. Prices and specifications should be obtained from advertisers. 

(8) Technical queries are not answered by telephone 

(9) We have no file of circuits for commercial radio or TV sets, etc. 

(10) A fairly good range of back numbers is available On issues up to 6 months old there is a 
surcharge of 5c (6d). On issues from 7 to 1 2 months old the surcharge is 10c (1 '•). Over 12 months, it 
is 20c (2/ ) 
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Electronics 

Technicians 



ENJOY HIGHER PAY AND MORE SECURITY 



WHY NOT YOU? 


Put yourself in this picture! With training through T.T.I., you could 
qualify for a start in the Electronics Industry as a: 


• Radio-television technician • Telecommunications technician • Instrumenta¬ 
tion technician • Business machine technician • Automatic control technician 

• Industrial electronic technician—and many other skilled positions. 


WILL YOU FILL THE BILL WHEN THE TIME COMES? 

The “good job" you hold down today may offer you less and less 
opportunity for advancement as Electronics increase their impact in all 
branches of industry. 


TECHNICAL TRAINING INTERNATIONAL, a world-wide 
company with over 27 years’ experience in the field of specialised 
technical training, now offers the latest Electronics training programmes 
available in Australia. 



THIS IS A PRACTICAL 
PROGRAMME 

You receive—and keep, the 
practical tools to complete 
your training—from tool kit 
to oscilloscope. 



IF YOU ARE BETWEEN 18 
AND 45 YEARS, AND EARN¬ 
ING LESS THAN $80 PER 
WEEK ... IF YOU ARE 
SERIOUSLY INTERESTED IN 
TRAINING FOR A CAREER 
IN ELECTRONICS, FILL IN 
THIS COUPON FOR FUR¬ 
THER INFORMATION WITH- 
OUT OBLIGATION. 



To: Technical Training International Pty, Ltd. 
P.O. Box 83, Double Bay, N.S.W. 

Please tell me more about T.T.I. Electronics 
Training, without obligation to me. 


Name. 


Address 


Present occupation 


-Tho industry-approved Ttchnical Training Organisation 


BOOKS, PUBLICATIONS 

(Continued from Page 156) 

Other items are: “Modem Record/Play 
back Heads/' giving recommended change 
to Milliard valve tupc circuits; “Range o 
Zener Diodes/’ summarising the availabh 
types; “Seven Watt Transistor Stereo Powe 
Amplifier and Pre-Amplifier with Tone Con 
trol Facilities/’ describing the circuit of j 
high quality amplifier with a complemen 
tary pair of output transistors. 

Also included with this issue is a tabl< 
of contents for Volume 9, “Mullard Out 
look’’ is available from Mullard-Australii 
Pty. Ltd,, of 35-43 Clarence Street, Sydney 
The subscription rate is $2 a year. 

MULLARD-AUSTRALIA PTY. LTD 

has available a leaflet describing a seven 
watt transistor stereo power amplifier anc 
pre-amplifier with tone control facilities 
This has been reprinted from “Mullard Out 
look,” and gives a circuit diagram with s 
simple description. Also included is an 
actual size drawing of the printed wiring 
board for direct reproduction. 

Other leaflets which can be obtained 
from Mullard on application are ones de 
scribing the range of zener diodes, cold 
cathode trigger tubes, and numerical and 
character indicator tubes. Inquiries should 
be addressed to Mullard-Australia Pty. Ltd., 
35-43 Clarence Street, Sydney. 

FAIRCHILD AUSTRALIA PTY. LTD. 
has available a leaflet giving summarised 
characteristics of 17 PNP silicon Planar 
devices which are priced from 29c in Quan¬ 
tities of a 1,000 or more. These transistors 
are all in epoxy packages and cover a wide 
range of applications. Also available is a 
leaflet summarising the added refinements 
of Planar II. Inquiries should be addressed 
to the manufacturers at 420 Mount Dande- 
nong Road, Croydon, Victoria. S3 


YOUR GRAMOPHONE 

(Continued from Page 100) 

Stereo/mono switching causes a cer¬ 
tain amount of confusion because of 
the widely divergent approach by differ¬ 
ent designers. The gramophone pickup 
switching is usually arranged so that in 
“Stereo” the left-hand pickup signal goes 
to the left channel and the right to the 
right (as might be expected) and on 
switching to “Mono” the two imputs are 
paralleled to produce a combined signal 
which is reproduced by both loud¬ 
speakers. 

The phasing of the combination is 
arranged so that, when a stereo pickup 
is being used to play a mono record, 
the lateral signals from the twin cart¬ 
ridge generators are added in phase while 
any spurious vertical noise or “pinch 
effect” distortion induced into the two 
halves of the cartridge are in antiphase 
and cancel each other out. If a mono 
pickup is plugged into, say, the left 
channel it will be reproduced by the left 
loudspeaker only on “Stereo” and by 
both on “Mono.” 

Similarly for radio and other inputs, 
the “Stereo” position will usually quite 
literally feed any left-hand signal to 
the left speaker and the right to the 
right. Switching to “Mono” will make the 
signal appear on both loudspeakers. 

The next instalment will examine how 
valve and transistor amplifiers work, 
makers’ specifications and the correct way 
to connect the various parts of a gramo¬ 
phone system together. □ 
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CLASSIFIED ADVERTISING 

Advertisements in these columns cost $0.60 per line. Each line contains the equivalent of five words each of nine 
letters. Minimum size of advertisements is two lines. Please note PAYMENT MUST ACCOMPANY ALL ADVER¬ 
TISEMENTS EXCEPT THOSE PLACED BY ACCREDITED AGENCIES. Your advertisement for the May issue 
must reach our office before April 5. Address your advertisement to the Advertising Manager, ELECTRONICS 
Australia, Box 2728, G.P.O., Sydney. 


FOR SALE 


GANDRA SHIRE COUNCIL. 

Sale of V.H.F, Radio Equipment, 
nders, sealed and endorsed, are Invited and 
il be received by the undersigned up till 4 p.m. 

17th April, 1967, for the purchase of VHF 
dlo Equipment, In present condition with all 
ilts, If any, consisting of Base Station VL.2S 
VA Remote Control Unit, R.C.1A with 2nd 
ipllfter and 2 telephones, 6 earphone trans-< 
tters/receivers. 70-85 MC, 6 earphone power 
Its. 6 earphone telephones, 5 earphone 
>akers and 3 wireless aerials with leads. 

Is equipment may be Inspected at the Council 
ambers, Gilgandra. 

uncll Chambors, G. H. Thomas, 

gandra. N.S.W. Shire Cierk. 

th February. 1967. 


V OC44, 45. 71. 4 for S2 or 60c ea. OC72, 
, 70c ea. OC84 AC128, OA210. 75c ea. 
! 171. 2N370, 371, AF116N. 117N. OA31. 

^211, SI ea. Power transistors 2N176. $1 ea. 
1301. SI.20 ea. OC23. 28. 29. 35. $1.50 ea. 
v5, 10, 81, 85, 93, 30c ea. Pack and Post, 
c. Custom Electronics, Box 1452, G.P.O., 

iclaide. S.A. 


'.GAINS. Manufacturers surplus stocks as new. 
wer transformers 240V pr. 50V 2A sec. 30/. 
lumn loudspeakers with 4 Hi-Fi speakers £27. 
snslstor P.A, amp 40W Incl. mixer £70. 
anslstors 2N217 4/. 52ln spkr. fabric 30/ 

, Phone (Sydney, N.S.W.) 41-4375._ 

MS, 16mm, 8mm, exchange, sell. German non- 
•atch film magnetic heads for electronics clr- 
Its. Film magnetic striping Halpin. 12 Swln- 
rne Ave., Hawtho r n. Vic, __ 

ARFEDALE W10. FSB 15 ohm "speaker. Dor- 

igton, 5 Northcote Tee., Mornlngton, Vic. 


FOR SALE 


DEL stationary and marine engine castings, 
jeprlnts. Bolton, 72 King St, Sydney, N.S.W, 
talogue 80c. 


PLIFiER 17 watt, pre-amp, tuner, turntable, 
-balance arm. ADC3 cartridge, polished cab- 
st, matching 7 cu. ft. speaker enclosure. $120 
separate. Neale, 5 Yirgella Ave., Klilara, 
S.W. 49-5617. 


3RT-WAVI receiver kit. Covers Hams. S/W 
ations, etc. etc. Freq. 3.5-12MC 5 transls- 
rs. Vero-board construction. 9V operation. Kit 
mplete Inc. Instructions. Ideal gift. Special 
Ice 89/6 ($8.95). Wired and tested 99/6 

9.95), Kit-Sets Aust., Box 176, P.O., Dee 

hy. N.S.W. 


3RT-WAVE receiver booster kit. Enables dls- 
nt stations to be received clearly. Stops fade. 
>wer gain 28dB. Freq. 3.2-12MC. Size 2in 
ng. 1 ’aIn wide, Gain high. Output connected 
receiver aerial socket. Price 45/ <$4.S0>. 
Ired and tested $3.50. Kit-Sets Aust., Box 
r G, P.O.. Dee Why. N.S.W. 


ANSiSTGR ,75W amp. Ideal tor use In re.- 
ayers rec.-output, Intercom., etc., etc, Fully 
iglneered, this amp. has hi-fi spec.:—9V total 
irrent 18mA, Freq. 100-18KC (plus/minus 
lb.) Input sens. lOOmV. ISohm speaker. Size 
1 x 2 " . Guaranteed. 49/6 $4.95). Kit-Set 
jst.i Box 176. P.O., Dee Why, N.S.W. 


CHIGAN tape heads, 'a track mono R IP and 
ase $12 pr.: G track stereo (new) R/P and 
ase $25 pr. 5 Mont Albert Rd, Canterbury, 
c. 80-2191. 


CK ISSUES "ELECTRONICS AUST." 1961 to 
)66. prefer sell as one lot. $25 or 40c each, 
cl. post. Cunningham, 13 Landon Way, Clare- 
ent, W.A. 


ITR. 10W AM/CW 80/40/20 xtal cont.. $28. 
•oudfoot, 34-1649 Melbourne, Vic., only. 


AN model SW240 transceiver modified for 
0-40-80 metre bands, with power supply, 
240. Standing Wave Ratio model K109, $10. 
jg key, $5. Soares (valves, etc.), $10. Ferris 
illbrator 33-A 10MC. 1 MC, 100KC, $40. AWA 
FO type R707. $1$. C. Mingav, 8 Lincoln 

' - • es, N.S.W. " 


d, St. Ives, 


44-8018. 


TEST Pickering De-luxe Micro-Magnetic Dust- 
iatlc stereo cartridges. Bought on a recent trip 
> U.S.A., I find they are not now required 
id will sell at cost to me. Types V-15/AME-3 
*44.95); V-15/AM3 ($34.95). In original 

irton and unused. Specifications supplied If 
jquired. Also two Hy-Galn 40 metre fully 
jaled traps. Ideal for combined 40/80 metre 
•ansmlttlng or receiving antenna. Manual avall- 
ble If required. Roth Jones, 1 Albert Rd, 
lelbourne, Vic. 26-6911. 


ANSISTOR amp, 150MW. housed In attractive 
mber sloping front cabinet, size 8ln long, 3ln 
fide. Input sen. 5MV. High Imp. Many uses, 
ull price Inc, volume control and speaker, 79/6 
$7.95). Hallard Electronics, Box 58, P.O.. 

:ampsle. N.S.W, 


I5TOM BUILT TRANSFORMERS: power, audio, 
tc. Single or quantity production. Amplifiers, 
.A. systems, battery chargers, rectifiers, clec- 
ric motors, transistor radios. General englneer- 
ng, fitting and turning, sheet metal work, etc. 
‘arkinsen Transformers, P.O. Box S23, South 
Irisbane, Qld. Phone Beenlelgh 33. 


<AI M8 TAPE RECORDER BARGAIN. As new. 

, mths. old and seldom used. Complete with 
SS110 speaker enclosures, $380., Also for 
ale. 2 Wharrodale 12" 4 cu. ft. maple veneered 
nclosures. $80, 20 Stanlake St, Footscrav, Vic. 
117-8285. 


SSB transmitter. Heathklt "Marauder" all band, 
top performer, $360 o.n.o. Monitor scope. 
Heathklt HO-IO in-bullt 2-tone test. Suit any 
transmitter, $70, W, J. Bell, Wangoom, Vic. 
Grasmere 94-225. 


UHER AUTOMATIC TAPE RECORDERS. For 

those who went the ultimate In perfection. Sound 
operated relays, built-in 2-channel mixer, auto 
slide projection, 4 heads, 4 tracks, 4-speed A 
and B monitors, reverb., echo, stereo, rnono, 
Freq. range to 20KC, plus or minus 3d8: Dy¬ 
namic range Is 60dB, Wow and flutter less 
than 15 per cent. Channel sep. SOdB. V.U. 
meters, auto, rewind, dutches for tape protec¬ 
tion. sound on sound, gold relay contacts, auto, 
torque controls, remote control, rewind, play¬ 
back, recording stop and start dlsconnectable 
auto, recording level control, battery and AC 
operation, etc, etc. German made, light and 
compact. You will never see more features or 
quality for your money, Push-button control. A 
dream to operate and own. Prices from £145 
to £250/10/. N.S.W, Distributors: Tomlin's 

Radio, 520 Liverpool Road, South Strathfield. 
642-4215. Country and trade Inquiries welcome. 

SELL all back Issues "ELECTRONICS Aust.” 

In stock all times. 1939-56 copies, 30c; 57-63. 
40c; 1964 to date, 50c. Post Incl. T. WEIR. 
56 O'Connor Street, Haberfield Sydney. 71-2369 
Wanted to buy copies. 

tv picture Tubes: 

1-year warranty $10; 2-year warranty $12. 
Plus old tube. These are Trade Prices. 

All types except bonded and 27in. All duds 
must be under vacuum and scratch free. When 
ordering by mall, add freight. Also available from 
Western Suburbs Radio, 1120 Oxley Rd. Oxley. 
Brisbane, at slightly higher prices. Sure Brlte 
Picture Tubes, 22a Victoria Street. Lewisham. 
Sydney. N.S.W. Phone 56-6363. 

AWA 5in Lab. Oscilloscope, perfect condition. 
Instruction book. $170.00. Varlac 0-260V. new, 
$20.00. Ferguson PVD 111 power transformer, 
unused. $7.00. Call or write. 103 Beresford 
Road. Peridlt Hill, N.S.W. 

HOBBIES AND MODEL SUPPLIES—Trlang rail¬ 
way catalogue 25c. Rlvarossl railway catalogue 
60c Peco railway catalogue 38c. Scalextric Slot 
Racing catalogue, 23c. Minlc Motorways. Cox 
Slot Cars. Dinky Toys. Matchbox Models. Me- 
canno, Write for free price lists. Free packing 
and postage on all orders. P.J.P. Productions. 
15 Hamilton Street. Gisborne, Vic. 

WANTED 

RT181/AP630 or other radar unit. A Rettko, 
52 Mayhew Street, Sherwood. Brisbane. Qld. 

BROADCAST Recording Supplies Co., Melb. 15" 
turntable. Wanted tyres. Any suggestions? 

Rogers, 12 Woodbridgo Rd, Christchurch 2, N.Z. 

WANTED, Early radio valves pre-1923. Cash 
offered for genuine oldies any make. Write J. 
Stokes. 515 Dominion Road, Auckland. New 
Zealand. 

HI-FI Mono equipment amplifier, tuner, turntable, 
tonearm, cartridge speaker In separate enclosure. 
Ring (Sydney, N.S.W.) 43-1532. 

SMALL metal turning lathe. State type condition 
accessories. Write, Elmes, Box 74, Augathella, 
Qld. 

READER SERVICE 

MULTIMETER repairs. All types. One week ser¬ 
vice. See us for a trade-in price on these meters. 
Model ZOOM $11.23. CT-500 $12.90. Test leads 
55c. Tuning, level, VU and stereo balancing 
meters from $2.50, Metropolitan Meter Service, 
Rooms 5 and 6, First Floor, Roval Arcade, 
Sydney, N.S.W. 61-9740. 

MICROGROOVE discs from your tapes. Also tape 
copying service. Highest quality discs at all 
speeds. Prompt service. Moderate charges. 

Country and interstate Inquiries welcomed. 

Vltatone Recording Studios. Box 18, Post Office, 
Lane Cove, N.S.W. Phone (Sydney) 42-6154. 

PRE-RECORDED TAPE LIBRARY. Tape recorder 
owners. Join the Australian Tape Recording 
Society and have access to over 1500 top-quality 
tapes at COc hire. 81-monthly magazine, new 
tapes, tape and equipment discounts. Send 4c 
5.A.E. to ATRS, Box 9, P.O., Crow's Nest. 

N.S.W. 

TRANSFORMERS wound output or mains and 
specials to order. Paris Radio Electronics, 7a 
Burton St.. Darlinghurst, N.S.W. 31-3273. 

REPAIRS to receivers, transmitters. Construction, 
testing. TV alignments. Xtal convs., any fre¬ 
quency. $48 plus tax. Eccleston Electronics. 

145a Cotham Road Kew, Vic. 80-3777. 

ELECTRONIC ORGANS. Do not build youraclf 

an organ without first consulting us. Send for 
Initial Information on the superb Schober 
(U.S.A.) build-lt-yourself kits. No stamps 

required. The Electronic Organ Co. 124 Living¬ 
stone Avenue, Pymble, N.S.W. (Mall only.) 


TAPE to disc service. Take advantage of W. and 
G. Records' professional experience when next 
needing a tape to disc service. W. and G. 
Record Processing Co., 185a Beckett Street, 
Melbourne. Tel. 329-7255. 


POSITIONS VACANT 


VERSATILE men for construction of traffic control 
equipment. J. G. Parr and Co. Pty, Ltd., 13 
Ovens St, Brunswick, Vic. 38-4826. 


YOUNG ELECTRONICS ENTHUSIAST WANTED. 

A Sydney agency well known for its vigorous 
workshop approach wants a voung man with a 
knowledge of electronics to design, build. Install 
and maintain various circuits connected with our 
recording studio and closed-circuit television 
systems. No formal qualifications are necessary, 
but a working knowledge of shielding, balanced 
lines, Input and output Impedances frequency 
response, tape recording circuits, amplifier design, 
etc., will be mandatory. 

Candidate will be given a four-week trial 
period before being offered permanent employ¬ 
ment. The opportunities are unlimited. If the 
applicant shows talent In the area of radio and 
TV production as well as technical matters, he 
cou.'d well move Into this. 

NOTE: Since some of the equipment has to 
be moved around from lob to Job and Is heavy, 
a strong physique would be an advantage, Salary 
to commence: $36 per week, 

92 F Q60i n ,nt * rview ' rlna Wf D ' Everlngham at 


THOUGHT POWER 

Acclaimed "A PROVEN FACT* by scien¬ 
tists. Thoughtcanting students write: “a new 
position within a week” “money came in” 
"wages increased” “the wonderful Course” ”1 
have great peace now.” Send 13c stamp 
for free 18-puge book explaining and con¬ 
taining pages of letter-extracts to: Sect. EA. 
44 Victory I-ane, Leuni, N.S.W. 


' WE . A 

H? SPECIALISE 4j 

LfBM I/V 




liV W 

TAPE RECORDERS 

EXPERT REPAIRS 

To ail brands by Gorman technicians in 

modern equipped workshop. 

• • 

Contact 

[?F ka /v 9 

■ 

KLAPP ELECTRONICS PTY. LTD., 

224 CHAPEL STREET. PRAHRAN, VICTORIA. 
TELEPHONE: 51-4653. 




NEW AMAZING 

"RAPAR" 

ANTISTATIC 
RECORD 
CLEANER 

at the 

ECONOMY 
PRICE 

$1.95 

“RAPAR” Anti- 
static record 
cleaner with clean¬ 
ing cloth will 
clean and preserve 
your precious re¬ 
cords. 

OBTAINABLE 
AT ALL 
RECORD BARS 
TRADE ENQ., 

R1MO MEM 

562 Spencer Street, West Melbourne, 

P.O. Box 124, North Melbourne. 
Phone 30-1231. 



ELECTRONICS Australia, April, 1967 


159 

































































2 

ST 

w 


2 

o' 

r 


2 ! 


0 

cr 


□ 

*3 

O 

S3 

CO 

> 

r 

w 


□ 

> 

2 

H 

W 

a 


□ 


"0 
o £• 
ft. s 


«■ -V) 

2 2. 


J'o' 

§ 

S' 


M 

;> 



> 

a 

a 

w 

a 

a 

H 

S' 

"cT 

6 

S 3 

H 

C /3 

C /3 

o 

S 3 

C /3 

M 

C /3 




s 



It) 


H 


Q 



Z 

< 

2 

O 

C fi 



O 

3 

<t> 



M 


Jtl 




□ 

*v 

o 

CO 


o 

< 

> 

o 

> 

H 



ADVER 

TISING 

TNI 

)EX 

11 M 




< 

o : 


\ 

i-*. 

o ; 

8' 

05 

1" « 

Q 

8 £ 


o' H 

O 


8 

** 

53 



s $ ra 

2. 2 — 



^ELECTRONICS Australia" 

SPECIAL ORDER FORM 

Guarantee yourself a complete set of issues for 
your library with no copies missing. 

SUBSCRIPTION RATES 

PER YEAR 


Commonwealth, Fiji, N. Guinea 

$4.10 

£2. 1.0 

United Kingdom & N. Zealand 

$4.60 

£A2. 6.0 

British Dominions 

$4.60 

£A2. 6.0 

Elsewhere 

$5.60 

£A2.16.0 


POST THIS COUPON TO:— 

The Circulation Manager, ELECTRONICS Australia, 
Box 2728, G.P.O., Sydney. Australia. 

Name . 

Address . 

Enclosed is $ . for . years. Start with . . . 

(Please use cheque, money order, etc. Do not enclose cash) 


A & R Transformers Pty. Ltd.• • 

A.C.E. Radio.150, 

Adcola Products Pty. Ltd. 

Agfa-Gevaert Pty. Ltd. 

Akai Electric Co. Ltd.. 

Amalgamated Wireless (A’sia) Ltd. . . 14. 

Amalgamated Wireless Valve Co. Pty. Ltd. 

Amplion (A’sia) Pty. Ltd.113, 

Arrow Electronics Pty. Ltd. 

Asdic Stereo Specialists. 

Audio Engineers Pty. Ltd. 

Aust. Radio and TV College Pty. Ltd. 

Back Ct 

Bright Star Radio. 

Broadway Electronics Pty. Ltd. 

Broadway Electronics (Sales) Pty. Ltd. . . 2 

Carter. P. Radio and TV Service . . 1 

Chandlers Pty. Ltd. 

Chapman, Maurice and Co. Pty. Ltd. 

Inside Front Cover, 

Classic Radio.. 

Classic Tape Recorders. 

Classified Advertisements. 

Comtel International (Vic.) Pty. Ltd. . . 

Control Data Australia Pty. Ltd. 

Convoy International Pty. Ltd. 
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Cunningham, R. H. Pty. Ltd. 

Danish HI-FI Pty. Ltd. 
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H. B. Radio Sales.107, 1 

Heating Systems Pty. Ltd.1 

Homecrafts Pty. Ltd. 

International Correspondence Schools . . .1 

I. R.C. (A sia) Pty. Ltd. 

Jacoby, Mitchell and Co. Pty. Ltd. . . 42, 

J. H. Reproducers Pty. Ltd.1 

Johnson, D, R. and Co. Pty. Ltd.1 

Klapp Electronics Pty. Ltd.1 

Kodak (Australasia) Pty. Ltd.1 

Lafayette Electronics Division . . . . 139, 1 

Lemprlere, O.T. and Co. Ltd.1 

Letraset Australia Pty. Ltd. 

Magnetic Sound Industries.108, 1 

Magrath, J. H. and Co. Pty. Ltd. 

Manufacturers Spec. Prod. Pty. Ltd. 79, 99, 1 

Marconi School of Wireless.1- 

Mastersound Sales Pty. Ltd. 

Matson Automotive Ind. Pty. Ltd. 1 

McLellan, Wm. J. and Co. Pty. Ltd. 

Modern Science Supplies.1 

Mullard-Australia Pty. Ltd. 

National Radio Supplies.1 

Neutronics Pty. Ltd. 

O'Rourke Industries. 

Paton Electrical Pty. Ltd. 

Payne, Ronald J. T. Pty. Ltd. 3 

Photronics. ' 

Positronics.1 

Precision Windings. 

Pve Pty. Ltd.1 

Racal Electronics Pty. Ltd,. 3 

Radio Despatch Service.1 

Radio House Pty. Ltd.1 

Radio Parts Pty. Ltd.1! 

Ralmar Agencies Pty. Ltd.1' 

RCA of Australia Pty. Ltd.6. 7. S 

R.C.5. Radio Pty. Ltd.i: 

Recorded Music Salon.104, II 

Regal Cabinets Company.i: 

Rowe. H. and Co. Pty. Ltd. 86, 134, li 

SCEL Pty. Ltd.12 

Selectronic Components. J 

Shalley. Peter Electronics Pty. Ltd. . . i: 

Standard Publishing Co. Pty. Ltd.15 

Stott’s Tech. Correspondence College . . li 

Sure Brite Picture Tubes. i 

Technical Training Int. Pty. Ltd.li 

Telecomponents Pty. Ltd.12 

Tel-Leigh-Tubes.12 

“Thought Power".IS 

Trio Corporation. 5 

Turnbull. Bill. 4 

United Radio Distributors Pty. Ltd. 

United Trade Sales Pty. Ltd. 

University Graham Inst. Pty. Ltd.1 

Warburton Frank! Ltd.48. 8 

Wedderspoon, W. C. Pty. Ltd. 5 

Willis, S. E. Trading Co.13 

Willis. William and Co. Pty. Ltd.13 

Wonder Wool Pty. Ltd. 7 

Zephyr Products Pty. Ltd.34, 14 
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Enjoy the 

HEST STANDARD OF PERFOR 

- with long and I rouble-lire life - 
for a rerg moderate outlay ! 


Here’s where to buy these 
quality Hi-Fi units ... 


Allans Music Salon 

276 Collins St. 

Melb. 

Aust. Musical Ind. 

108 Elizabeth St. 

Melb. 

Crompton M.J. Audio 

585 Hampton St. 

Hampton 

banish Hi-Fi P/L. 

66 Mayston St. 

Haw. E. 

bouglas, B.J. Trading 

197 Russell St. 

Melb. 

ibouglas Radio 

199 Darling Rd. 

E Malv. 

Electronic Developments 

232 Flinders Lane 

Melb. 

Jjeneral Accessories 

161 Sturt St. 

S Melb. 

j-lannams(Sales) P/L. 

8 Station St. 

Mitcham 

\ lasio Distributors 

12 McKlllop St. 

Melb. 

Herbert Smalls Camera 

193 Princes H'way 

M orwell 

homecrafts P/L 

307 Elizabeth St. 

Melb. 

Lockwood, D.G. & Co. 

810 Glenferrie Rd. 

Hawthorn 

jMagrath, J.H. & Co. 

208 Lit.Lonsdale St. 

, Melb. 

i Malvern Star Stores 

161 Sturt St. 

S Melb. 

IMycr (Melbourne) Ltd. 

Lonsdale St. 

Melb. 

I McPhersons Hi-Fi Centre 

205 Dorset Road 

Boronia 

lladio Parts Pty. Ltd. 

562 Spencer St. 

Melb. 

Ilckla Electrosound 

224 Chapel St. 

Prahn. 

I.T.A. Electronics 

731 Centre Rd. 

E Bentl. 

liouth City Electrics 

280 Clarendon St. 

S Melb. 

buttons Pty. Ltd. 

105 Elizabeth St. 

Melb 

I Thomas’ Pty. Ltd. 

161 Exhibition St. 

Melb. 

J/Varburton Tranki P/L 

220 Park St. 

S Melb. 

jUindsor Hi-Fi 

92 Chapel St. 

Windsor 

South Australia 


lilac 

194A Hutt St. 

Adelaide 

Limbert Radio Co. 

16 Charles St. 

Adelaide 

Mack's Electronics 

199 Rundle St. 

Adelaide 

Messer, J.A. 

15 Brigalow Ave. 

Blackwood 

j Mew ton McLaren Ltd. 

Leigh St. 

Adelaide 

hound Track & Equipment 

24 Chapel St. 

Camp, town 

Truscott Electronics 

62 Hindmarsh Sq. 

Adelaide 

New South Wales 


itrrow Electronics P/L 

422 Kent St. 

Sydney 

Hudio Engineers P/L 

342 Kent St. 

Sydney 

Uardsley Imp. Tdg. Co. 

166D Glebe Rd. 

Glebe 

Jroadway Electronics P/L 

206 Broadway 

Sydney 

bremorne Camera Store 

309 Military Rd. 

Crem.Junc 

Dickens & Carey (Bathurst) 

76 Keppel St. 

Bathurst 

peneral Accessories P/L 

443 Concord Rd. 

Rhodes 

Lawrence & Hansen Ltd. 

188 Panry St. 

N’cstle W 

Mastersound P/L 

404 Kent St. 

Sydney 

Proust-Albury 

572 Olive St. 

Albury 

Radio Despatch Service 

869 George St. 

Sydney 

United Radio Dist. 

Shop 32 , Ash St. 

Sydney 

Victor, A. & Co. 

196 Elizabeth St. 

Sydney 

Wilson, H. Ben 

1 66 Glebe Road 

Glebe 

A. C. 

T. 


Aust. Phvsical Labs. 

6 Caladenia St. 

O'Connor 


Western Australia 

JbertsT.V. & Hi-Fi 832a Hay St. 

jAtklns (W.A.) Ltd. 894 Hay St. 


jCarlyle & Co. P/L 1 Milligan St. 

ieneral Accessories 36 Milligan St. 

Ill, Athol M. 613 Wellington St. 

Queensland 
iBrisbane Agencies (Dists.) 76 Wickham St. 


Perth 

Perth 

Perth 

Perth 

Perth 


{Chandlers Pty.Ltd. 
Croker.Jas. & Sons 
Harrold, A.E. P/L 
Pearce, C.A.&Co. 
Sophies T.V. Centre 
Trackson Bros.P/L 
Ward, Norm Electronics 


Cr. Albert&C harlotte 
Victoria St. 

123 Charlotte St. 

33 Bowen St. 

3078 Pac. H'way 
157 Elizabeth St. 

37 Love Lane 


' Tasmania 

Klngsway 
53 Cameron St. 
199 Collins St. 
120 Charles St. 
53 Wilson St. 


E.I.L. Services 
Genders, W. & G. P/L 
Homecrafts P/L 
Homecrafts-Tasmania 
Homecrafts-Tasmania 

Northern Territory 
Pfitzners Music House 2 Darwin Arcade, 
Smith Street 


Launceston 

Launceston 

Hobart 

Launceston 

Burnie 


or post coupon below 
for technical 
literature 


Fortitude VI 

Brisbane 

Mackay 

Brisbane 

Brisbane 

Surfers 

Brisbane 

Mund'bunra 

Towns. 



THE FAMOUS B & 0 ARM, MODEL ST/L (l5°). International design 
winner with special inbuilt compensation to ensure equal stylus 
pressure on both groove walls. A spring is adjusted to vary the 
stylus pressure which is the scientifically correct method. 
Perfectly balanced statically and dynamically. Retail - $41.60 
(includes SP7 cartridge). 




B & 0 MAGNETIC CARTRIDGES 
Special patented design 
provides equal compliance in 
all directions, with full 
cancellation of noise and 
distortion components. Smooth 
frequency response from 20 to 
20,000 cycles. Extreme light 
weight eliminates record wear. 


Standard SP1 and SP2 models 
from $19.44. SP6 and SP7 15° 
models at $24.32 give superior 
reproduction on modern stereo 
discs. SP8 and SP9 are 13° 
elliptical stylus models for 
unsurpassed clarity and lack 
of distortion - at $ 50 '', the 
finest you can own. 



THE ALL-BALANCE ARM - with ball-bearings on both axles - will 
track perfectly at less than 1 graml Cuts out acoustic feed 
back and floor vibration noises, gives exceptional results with 
modern lightweight cartridges. Stylus pressure adjustable by 

spring NOT by out of balance. Model - 2400, 9"» $24.27 retail 


PICK-UP 
LIFT 

damped, 
lowers 
the pick¬ 
up slowly on to 
the record when 
released. 

Adjustable, fits 
All-Balance, and 
B & 0 Arms. 

$18.03 & $14.18 respectively 



UNIVERSAL HEADSHELL 
for the All-Balance 
arm. Takes any 
crystal, ceramic or 
magnetic cart¬ 
ridge, mono or 
stereo.No soldering 
required - mounting 
takes only a few 
seconds, adjusted with 
only one screw - $ 2.50 


S.R.T. PRE-AMP. Solid state unit of advanced design - easily 
fitted under turntable, enables you to replace your crystal or 
ceramic cartridge with a magnetic cartridge and obtain greatly 
improved performance. $23.89 



literature f° r - 

:ree ! & V/V Lift 

.adshells & v ' 


SOLE AUSTRALIAN AGENTS 



6 Railway Walk, Camberwell, 
Telephone: 821256. 


Printed and published by Sungravure Pty. Limited, of Jones Street, Broadway, at Morley Avenue, Rosebery. 




































YOU | 

CAN EARN 
BIG MONEY 

IN 

TELEVISION 


ASK YOURSELF THESE 
S QUESTIONS! 


FOR A FEW PENCE PER DAY YOU CAN 
STUDY THE A.R.T.C. WAY 


THOUSANDS OF SUCCESSFUL STUDENTS 
HAVE PROVED THIS 


1. Am I in a dead-end job? 2. Could 
I earn more by learning more? 3. 
Could I use my spare time to get 
ahead? 

If the the answer is yes, there is 
room for you in radio/television! 

NOW IS THE TIME 
TO TRAIN! 

Does your job offer good prospects 
— real security? Does it hold your 
interest? If not, now is the time to do 
something about it. Television is ex¬ 
panding daily. It’s the most exciting 
subject you can study. The sky’s the 
limit for the trained man . . . but only 
the trained man. Radio and television 
technicians are in huge demand. Train 
for success now, in Australia’s fastest- 
growing industry! Join the ranks of 
skilled men ... the Australian Radio 
and Television College can train you 
for a bright future with unlimited pros¬ 
pects. Send for the free booklet 
“Careers in Radio and Television” . . . 
and find out how A.R.T.C. can bring 
you success—in your own business or 
as well-paid technical staff! 

A.R.T.C. CAN TRAIN YOU AS IT HAS 
THOUSANDS OF OTHERS 

For over 30 years A.R.T.C. has successfully 
trained thousands of progressive Australians who 
realised how much the training could mean to 
them. Now they’re making big money in 
radio and television. Training can bring you 
success, too. 


... in your spare time, you can equip 
yourself for a rewarding career in 
radio/television. The future belongs to 
the trained. 

The A.R.T.C. “Service Engineering 
Course” teaches you from the ground 
up .. . step by step ... at your own 
pace. Remember, opportunity is always 
knocking for the trained man! 

PRACTICAL UP-TO-DATE LESSONS 

At the work benches and lecture halls of 
A.R.T.C. — or in your own home by corres¬ 
pondence — you can learn every necessary 
aspect of radio and television, every applica¬ 
tion of fundamental principles. The Course 
gives you both basic and advanced instruction 
in all phases. 


Make spare-time money! 

Make your spare time earn money 
for you while training at home. 

Many students make extra money 
after only a few weeks’ tuition. Use 
the modern A.R.T.C. workshops, if 
more convenient. 


GET INTO ONE OF THESE 
PROFITABLE CAREERS 
IN RADIO/TELEVISION 



No previous experience or high educational 
standard required . only enthusiasm and 

normal intelligence. A.R.T.C. will give you 
all the instruction you need. Each lesson is 
made easy to understand by numerous illus¬ 
trations and diagrams. The Course adapts itself 
to your requirements, your speed. It’s up to 
you! Instruction is individual and intensely 
practical. 


GET INTO ONE OF THESE 
PROFITABLE CAREERS 

There is a career for you in one of 
the many phases of radio/television, in¬ 
cluding manufacture, servicing, re¬ 
search. sales, executive positions in 
broadcasting and television, armed 
forces. 

A.R.T.C. can help you gain one of 
these sought-after careers. Remember, 
it’s the trained man who wins, every 
time! 

MAIL COUPON NOW! 

Safeguard your future! You are invited to send 
in the coupon below. A.R.T.C. will mail you 
by return their biR free and post-free booklet, 
“Careers in Radio and Television.” This ex¬ 
citing book shows you definite steps you can 
take towards a big future—how you can suc¬ 
ceed in life and find satisfaction in doing a 
worthwhile job well. 



AUSTRALIAN RADIO & TELEVISION 
COLLEGE PTY. LTD., 

206 Broadway, Sydney, N.S.W. 


Dear Sir, 
... 


Please send me, without obligation , your frt 


booklet “Careers in Radio and Television .” 


NAME 


ADDRESS - 


Printed by Sungravure Pty. Limited, of Jones Street, Broadway, at Morley Aven 





































